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I. INTRODUCTION 

 The mutual objective of the State of Washington, Department of Ecology (Ecology), 

Grant County (County), and the City of Ephrata (City) under this Agreed Order (Order) is to 

provide for remedial actions at a facility where there has been a release or threatened release of 

hazardous substances.  This Order requires the County and the City to conduct a remedial 

investigation and feasibility study (RI/FS) to investigate the nature and extent of releases or 

threatened releases at the Ephrata Landfill and to propose cleanup options.  The Order also 

requires the County and the City to conduct the following interim remedial actions: remove the 

approximately 2,000 drums of waste and the associated contaminated soils located in the 

northern portion of the landfill, extract and treat water from the area in the old landfill known as 

“the Hole”, construct a final cover system over the waste disposal areas currently undergoing 

closure and manage landfill gas and control surface water during the RI/FS process.  Ecology 

believes the actions required by this Order are in the public interest. 

II. JURISDICTION 

 This Agreed Order is issued pursuant to the authority of the Model Toxics Control Act 

(MTCA), RCW 70.105D.050(1). 

III. PARTIES BOUND 

 This Agreed Order shall apply to and be binding upon the Parties to this Order, their 

successors and assigns.  The undersigned representative of each Party hereby certifies that he or 

she is fully authorized to enter into this Order and to execute and legally bind such Party to 

comply with the Order.  The County and the City agree to undertake all actions required by the 

terms and conditions of this Order.  The County and the City  shall provide a copy of this Order 

to all agents, contractors, and subcontractors retained to perform work required by this Order, 

and shall ensure that all work undertaken by such agents, contractors, and subcontractors 

complies with this Order. 
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IV. DEFINITIONS 

 Unless otherwise specified herein, the definitions set forth in Chapter 70.105D Revised 

Code Washington (RCW) and Chapter 173-340 Washington Administrative Code (WAC) shall 

control the meanings of the terms used in this Order. 

 1. Site:  The Site is referred to as the Ephrata Landfill and is generally located at 

about three miles south of the City of Ephrata, east of Highway 28, in the western portion of 

Section 33, Township 21 North, Range 26 East, Willamette Meridian.  The Site is defined by the 

extent of contamination caused by the release of hazardous substances at the Site.   

 2. Ephrata Landfill:  The Ephrata Landfill or Landfill includes the waste 

management facilities at the Site and the property on which they are located.  The legal 

description of the Landfill is attached as Exhibit A together with a drawing showing the location 

of the landfill facilities.  

 3. The Hole:  The Hole is a subsurface depression in the basalt beneath the old 

landfill located in the northwest corner of the old landfill.  It is 10 to 20 feet deep and about 450 

feet in diameter.  The bottom of the depression is filled with a sediment-refuse mix.   

 4. Parties:  Refers to the State of Washington, Department of Ecology, Grant 

County, and the City of Ephrata. 

 5. PLP:  Refers to the Potentially Liable Parties, Grant County, and the City of 

Ephrata. 

 6. Agreed Order or Order:  Refers to this Order and each of the exhibits to the Order.  

All exhibits are integral and enforceable parts of this Order.  The terms “Agreed Order” or 

“Order” shall include all exhibits to the Order. 

V. FINDINGS OF FACT 

 Ecology makes the following findings of fact, without any express or implied admissions 

of such facts by the PLPs:  
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 1. The Ephrata Landfill is located about three miles south of the City of Ephrata on 

the east side of Highway 28 in the western portion of Section 33, Township 21 North, Range 26 

East, Willamette Meridian. 

 2. The City of Ephrata began operating the Ephrata Landfill in approximately 1942 

and owned and operated it until 1974.  The City owned part of the property set aside for the 

landfill and leased additional property from the United States Bureau of Reclamation. 

 3. The landfill was operated as an open dump prior to 1962.  The landfill operated 

continually as an unlined cell until a new lined cell was opened in 2005. 

 4. In 1974, the City and the County entered into the first of a series of agreements 

under which the County leased the landfill from the City and operated the facility.  In 1990, the 

Bureau of Reclamation transferred its landfill property to the County.  In 1994, the City deeded 

its landfill property to the County. 

 5. Approximately 2,000 drums of industrial waste were buried at the landfill in 

August 1975.  In December 1975, the Grant County Health District stopped disposal of drums at 

the landfill due to health concerns.  

 6. The Site was added to the Environmental Protection Agency (EPA) list of 

potential hazardous sites in 1979. 

 7. Ecology submitted a Preliminary Assessment to the EPA in 1984 and 

recommended a follow-up Site Investigation.  The EPA conducted a preliminary Site 

Investigation in 1986.  Ecology completed a Phase I Site Investigation in 1987.  

 8. Groundwater monitoring began at the Site in 1988.  Since then, the network of 

wells has been systematically expanded.  The County has drilled and sampled twenty-five (25) 

monitoring wells and two (2) extraction wells at the Site.  The current well network includes 

twenty-one (21) on- and off-site wells.   

 9. The Roza aquifer is one of several aquifers underlying the Site.  In January 1990, 

the “Ephrata Landfill Geohydrologic Assessment Report” described the results of the earliest 

groundwater sampling at the site.  This report predates the Water Quality Standards for Ground 

Waters of the State of Washington, Ch. 173-200 WAC and the regulations implementing the 
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state Model Toxics Control Act found in Ch. 173-340 WAC.  The report states that the levels of 

total organic halogens found in the Roza aquifer at MW-3 were “significantly higher” than those 

found at the other Roza aquifer wells.  Additionally, the report noted the detection in MW-3 at 

“relatively high concentrations” of, for example, 1,1-dichloroethane, 1,2-dichloroethane, 1,1,1-

trichloroethane, trichloroethene, tetrachloroethene, vinyl chloride and other breakdown products, 

benzene, toluene, xylenes, and the pesticide, 1,2-dichloropropane. 

 10. Data reported in the 2004 annual report on groundwater monitoring activities at 

the Ephrata Landfill were compared to the groundwater quality criteria found in Ch. 173-200 

WAC and the Method B criteria found in Ch. 173-340 as required by the Assessment Monitoring 

Plan for the old part of the landfill.  In that report, the Roza aquifer is described as “characterized 

by high concentrations of inorganic constituents and corresponding high total dissolved solids.”  

The report states that consistently high concentrations of organic contaminants were found in the 

Roza aquifer, and that these concentrations were increasing.  According to the report, the 

Interflow aquifer was less contaminated, with a few organic constituents exceeding criteria and 

several inorganic and metal concentrations exceeding relevant criteria.  The report stated that the 

Outwash aquifer contained moderate total dissolved solids and nitrate concentrations, arsenic 

concentrations that exceeded criteria but were likely naturally-occurring, fairly constant  

low-level concentrations of 1,1-dichloroethane and tetrachloroethene that exceeded groundwater 

criteria, and a detectable concentration of trichlorofluormethane. 

 11. Of the aquifers that underlie the Site, the three that are closest to the ground 

surface all contained contaminants at levels exceeding groundwater standards in 2004.  The total 

distance between contaminated wells at the Site is approximately 4,000 feet in a north-south 

direction and 2200 feet in an east-west direction.  However, the landfill is likely not the only 

source of contamination to the area, and contamination may extend beyond these wells.   

VI. ECOLOGY DETERMINATIONS 

 1. Grant County is an "owner or operator" as defined in RCW 70.105D.020(12), of a 

"facility" as defined in RCW 70.105D.020(4) because it currently owns the property and owns 

and operates the Ephrata Landfill. 
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 2. The City of Ephrata is an “owner or operator” as defined in RCW 

70.105D.020(12), of a “facility” as defined in RCW 70.105D.020(4) because it operated the 

landfill until 1974 and owned the property where the original landfill is located from January 20, 

1942 until January 4, 1994. 

 3. Based upon all factors known to Ecology, a “release” or “threatened release” of 

“hazardous substance(s)” as defined in RCW 70.105D.020(20) and RCW 70.105D.020(7), 

respectively, has occurred at the Site. 

 4. Based upon credible evidence, Ecology issued potentially liable person status 

letters to Grant County and the City of Ephrata dated October 20, 2000, pursuant to RCW 

70.105D.040, -.020(16) and WAC 173-340-500.  By letter dated November 28, 2000, Grant 

County voluntarily waived its rights to notice and comment and accepted Ecology’s 

determination that Grant County is a potentially liable person (PLP) under RCW 70.105D.040.  

By letter dated December 6, 2000, the City of Ephrata voluntarily waived its rights to notice and 

comment and accepted Ecology’s determination that the City of Ephrata is a potentially liable 

person under RCW 70.105D.040.  Ecology issued Final Determinations of Potentially Liable 

Person Status to the City of Ephrata and Grant County on January 10, 2005.  

 5. Pursuant to RCW 70.105D.030(1) and -.050(1), Ecology may require PLPs to 

investigate or conduct other remedial actions with respect to any release or threatened release of 

hazardous substances, whenever it believes such action to be in the public interest.  Based on the 

foregoing facts, Ecology believes the remedial actions required by this Order are in the public 

interest. 

 6. Under WAC 173-340-430, an interim action is a remedial action that is 

technically necessary to reduce a threat to human health or the environment by eliminating or 

substantially reducing one or more pathways for exposure to a hazardous substance, that corrects 

a problem that may become substantially worse or cost substantially more to address if the 

remedial action is delayed, or that is needed to provide for completion of a site hazard 

assessment, remedial investigation/feasibility study or design of a cleanup action. 
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 7. The approximately 2,000 drums of industrial waste buried in the northern portion 

of the landfill constitute an ongoing threat to human health and the environment.  Some of the 

contaminants detected in the groundwater at the Site are the same chemicals that are believed to 

be in the drums.  Moreover, the drums may have deteriorated over time and released chemicals 

into the soil and groundwater.  In addition, the County is in the process of closing and capping 

the portion of the landfill in which the drums are located.  Once the County has capped the area, 

it will cost substantially more to remove the drums.  These circumstances warrant removal of the 

drums as an interim action consistent with WAC 173-340-430. 

 8. The Hole has been identified as a likely source of contamination of the Roza 

aquifer due to the presence of refuse below the water table.  The groundwater found in the 

bottom 5 to 7 feet of the hole is contaminated.  The existing extraction well provides a means to 

remove the groundwater from the refuse in the Hole and maintain a gradient toward the well.  

These circumstances warrant extraction and disposal of the water in the Hole.   

 9. The presumptive remedy at a municipal landfill includes closure capping, landfill 

gas controls and surface water controls.  Constructing a cap will decrease the infiltration of water 

into the landfill and also decrease the amount of water moving from the refuse into the 

surrounding soils and groundwater.  The cap will also prevent direct human and animal contact 

with refuse and thus with the contaminants at the site.  The gas controls prevent offsite gas 

migration and decrease the diffusion of contaminants into groundwater.  Surface water controls 

prevent the flow of water from offsite onto the landfill and minimize the erosion potential.  

Construction of these presumptive remedies will decrease the risk or potential risk of the release 

of hazardous substances from the landfill and is warranted.  As presumptive remedies, these 

measures should be implemented as soon as practicable.   

VII. WORK TO BE PERFORMED 

 Based on the Findings of Fact and Ecology Determinations, it is hereby ordered that 

PLPs take the following remedial actions at the Site and that these actions be conducted in 

accordance with Chapter 173-340 WAC unless otherwise specifically provided for herein.    
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A. Remedial Investigation/Feasibility Study (RI/FS) 

 1. Remedial Investigation Work Plan 

 a. An RI/FS Work Plan is attached as Exhibit B and is incorporated herein 

by this reference. 

 b. The PLPs shall perform the tasks described in the Work Plan in 

accordance with the Schedule, attached as Exhibit D.  Exhibit D is subject to revision as 

described in Section VIII.K (Extension of Schedule).  

 2. Remedial Investigation and Feasibility Report 

  a. PLPs shall submit a draft remedial investigation and feasibility study 

(RI/FS) (Ecology Review Draft RI/FS) to Ecology in accordance with WAC 173-340-350 for 

Ecology review and comment by the date shown on the Project Schedule, Exhibit D.  Ecology 

will provide written comments on the draft RI/FS within 30 days of receipt of the draft.  

  b. Within forty-five (45) days of receiving Ecology’s comments on the 

Ecology Review Draft RI/FS, PLPs shall submit a revised RI/FS to Ecology addressing 

Ecology’s comments on the Ecology Review Draft RI/FS.  If Ecology comments require 

additional sampling, a Revised Draft RI/FS will be submitted to Ecology within forty-five (45) 

days of receipt of the analytical results on the additional samples.  If either or both PLPs 

disagree(s) with Ecology’s comments, it may trigger the Dispute Resolution process described in 

Section VIII J.  

  c. After Ecology has determined the Revised Draft RI/FS has adequately 

addressed Ecology’s comments, Ecology will make the draft available to the public consistent 

with WAC 173-340-600(13)(c).  Following completion of the review period, Ecology will, in 

cooperation with the PLPs, prepare a responsiveness summary if any public comments are 

received.  

  d. Within forty-five (45) days of receipt of Ecology’s responsiveness 

summary, the PLPs shall submit a revised RI/FS addressing issues raised during public 

comment.  Once Ecology determines that public comments have been adequately addressed, 

Ecology will declare the RI/FS final (the “Final RI/FS”). 
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 3. Progress Reports 

 During performance of RI/FS pursuant to this Order, the PLPs will submit written 

progress reports to Ecology.  The progress reports will summarize work performed during the 

reporting period, and the work anticipated during the following quarter.  Progress reports shall be 

submitted to the Ecology project coordinator by the 10th day of every second month following 

the effective date of the Agreed Order.   

 4. Performance 

 If, at any time after the first exchange of comments on drafts, Ecology determines that 

insufficient progress is being made in the preparation of any of the deliverables required by this 

section, Ecology may complete and issue the final deliverable.   

B. Interim Actions 

 1. An Interim Remedial Action Work Plan (IRAP) is attached as Exhibit C and is 

incorporated herein by this reference. 

2. Under the direct supervision of a registered professional engineer, licensed 

professional hydrogeologist, or other qualified professional, the PLPs will commence the first 

interim remedial action within 60 days of the date of the Agreed Order.  

 3. All Interim Action sampling and analysis shall be conducted pursuant to the 

Sampling and Analysis Plan incorporated into the IRAP.  The PLPs shall perform the Interim 

Actions in accordance with the Health and Safety Plan incorporated into the IRAP.  The PLPs 

will conduct compliance monitoring in accordance with the IRAP and WAC 173-340-410.  

 4. During performance of the Interim Action, the PLPs shall maintain detailed 

records including photographic documentation of substantive aspects of the work performed, 

including construction techniques and materials used, items installed, and tests and 

measurements performed.  During the drum removal portion of the interim actions only, the 

PLPs’ project coordinators or designees shall provide progress reports to Ecology’s project 

coordinator on a weekly basis.  Each progress report shall identify accomplishments for the prior 

week and expected accomplishments for the upcoming weeks.  At all other times during the 

interim actions. PLPs will submit written monthly progress reports to Ecology unless an alternate 
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schedule is requested by the PLPs and agreed to by Ecology in writing. The progress reports will 

summarize work performed during the month, and the work anticipated during the following 

month.  Progress reports shall be submitted to the Ecology project coordinator by the 10th day of 

every month during which Interim Actions are underway.  

 

VIII. TERMS AND CONDITIONS OF ORDER 

A. Public Notices 

 RCW 70.105D.030(2)(a) requires that, at a minimum, this Order be subject to concurrent 

public notice.  Ecology shall be responsible for providing such public notice and reserves the 

right to modify or withdraw any provisions of this Order should public comment disclose facts or 

considerations which indicate to Ecology that the Order is inadequate or improper in any respect.  

If Ecology makes changes in the Order with which a PLP disagrees, the PLP may withdraw from 

the Order. 

B. Remedial Action Costs  

 PLPs shall pay to Ecology costs incurred by Ecology pursuant to this Order and 

consistent with WAC 173-340-550(2).  These costs shall include work performed by Ecology or 

its contractors for, or on, the Site under Chapter 70.105D RCW, including remedial actions and 

Order preparation, negotiation, oversight, and administration.  These costs shall include work 

performed both prior to and subsequent to the issuance of the Order.  PLPs shall pay the required 

amount within ninety (90) days of receiving from Ecology an itemized statement of costs that 

includes a summary of costs incurred, an identification of involved staff, and the amount of time 

spent by involved staff members on the project as well as Site Logs for each staff member billing 

time to this project.  Itemized statements shall be prepared quarterly.  Pursuant to WAC  

173-340-550(4), failure to pay Ecology's costs within ninety (90) days of receipt of the itemized 

statement of costs will result in the application of interest charges at the rate of twelve percent 

(12%) per annum, compounded monthly.  If, however, a PLP disputes costs included in an 
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Ecology itemized statement of costs incurred, the dispute resolution procedures described in 

Section VIII.L. below must be triggered within fourteen (14) days of receipt of the statement.  

C. Implementation of Remedial Action 

 Except where necessary to abate an emergency situation, PLPs shall not perform any 

remedial actions at the Site outside those remedial actions required by this Order, unless Ecology 

concurs, in writing, with such additional remedial actions. 

D. Designated Project Coordinators 

 The project coordinator for Ecology is: 
  Cole H. Carter 
  Solid Waste and Financial Assistance Program 
  Eastern Regional Office, Washington State Dep’t of Ecology 
  4601 N. Monroe 
  Spokane, WA 99205 
  (509) 329-3609 

 The project coordinator for Grant County is: 
  Derek Pohle, P.E.  
  Public Works Director/County Engineer 
  124 Enterprise Street S.E. 
  Ephrata, WA 98823  
  (509) 754-6084 

 The project coordinator for the City of Ephrata is: 
  Wes Crago 
  City Administrator 
  121 Adler Street S.W. 
  Ephrata, WA 98823 
  (509) 754-4601 

 The project coordinators shall be responsible for overseeing the implementation of this 

Order.  The Ecology project coordinator will be Ecology’s designated representative for the Site.  

To the maximum extent possible, communications between Ecology and PLPs, and all 

documents, including reports, approvals, and other correspondence concerning the activities 

performed pursuant to the terms and conditions of this Order shall be directed through the project 

coordinator(s).   

 Ecology and PLPs may change their respective project coordinators, but must provide ten 

(10) days advance written notification of the change to the other parties. 
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E. Performance 

 All work performed pursuant to this Order shall be under the direction and supervision, 

as necessary, of a licensed professional engineer or licensed hydrogeologist, or equivalent as 

approved by Ecology, with experience and expertise in hazardous waste site investigation and 

cleanup.  PLPs shall notify Ecology in writing of the identity of such engineer(s), or 

hydrogeologist(s), or others, and of any contractors and subcontractors to be used in carrying out 

the terms of this Order, in advance of their involvement at the Site.   

 Any construction work performed pursuant to the Order shall be under the supervision of 

a professional engineer or a qualified technician under the direct supervision of a professional 

engineer.  The professional engineer must be registered in the State of Washington, except as 

provided in RCW 18.43.130.  For well construction, supervision by a licensed geologist is 

appropriate and allowed. 

F. Access 

 Ecology or any Ecology-authorized representative shall have the full authority to enter 

and freely move about all property at the Site that PLPs either own, control, or have access rights 

to at all reasonable times for the purposes of, inter alia: inspecting records, operation logs, and 

contracts related to the work being performed pursuant to this Order; reviewing PLPs’ progress 

in carrying out the terms of this Order; conducting such tests or collecting such samples as 

Ecology may deem necessary; using a camera, sound recording, or other documentary type 

equipment to record work done pursuant to this Order; and verifying the data submitted to 

Ecology by PLPs.  Each of the PLPs shall keep all records related to its compliance with this 

Order in a specified location; shall notify Ecology of that location; and shall provide Ecology 

access to those records upon request.  PLPs shall make all reasonable efforts to secure access 

rights for those properties within the Site not owned or controlled by PLPs where remedial 

activities or investigations will be performed pursuant to this Order.  Ecology or any Ecology-

authorized representative shall give reasonable notice before entering any Site property owned or 

controlled by PLPs unless an emergency prevents such notice.  All persons who access the Site 

pursuant to this paragraph shall comply with the approved health and safety plan, if any.  
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Ecology employees and their representative shall not be required to sign any release or waiver as 

a condition of site property access. 

G. Sampling, Data Submittal, and Availability 

 With respect to the implementation of this Order, PLPs shall make the results of all 

sampling, laboratory reports, and/or test results generated by it or on its behalf available to 

Ecology.  Pursuant to WAC 173-340-840(5), all sampling data shall be submitted to Ecology in 

both printed and electronic formats in accordance with Section VII (Work to be Performed), and 

Ecology’s Toxics Cleanup Program Policy 840 (Data Submittal Requirements).  If requested by 

Ecology, PLPs shall allow split or duplicate samples to be taken by Ecology and/or its authorized 

representative of any samples collected by PLPs pursuant to implementation of this Order.  PLPs 

shall notify Ecology seven (7) days in advance of any sample collection or work activity at the 

Site.  Ecology shall, upon request, allow split or duplicate samples of any samples collected by 

Ecology pursuant to the implementation of this Order to be taken by PLPs or their authorized 

representatives provided it does not interfere with Ecology’s sampling.  Without limitation on 

Ecology’s rights under Section VIII.F. of this Order, Ecology shall notify PLPs seven (7) days 

prior to any sample collection activity that will occur at a time when the PLPs’ groundwater 

consultants are not scheduled to be on-site unless an emergency prevents such notice.   

 In accordance with WAC 173-340-830(2)(a), all hazardous substance analyses shall be 

conducted by a laboratory accredited under Chapter 173-50 WAC for the specific analyses to be 

conducted, unless otherwise approved by Ecology. 

H. Public Participation 

 A public participation plan is required for this Site.  Ecology shall maintain the lead 

responsibility for public participation at the Site.  However, Ecology shall work cooperatively 

with PLPs to develop a public participation plan for activities at the Site.  The public 

participation plan shall authorize Ecology to delegate to PLPs all or portions of these tasks: 

 1. Provide information to the public, public notice, and opportunities to comment as 

specified in WAC 173-340-600 for upcoming activities at the Site; 
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 2. Prepare drafts of press releases, public notices, and fact sheets at important stages 

of the remedial investigation, feasibility study, and interim actions at the Site; 

 3. Coordinate press, public notice, and fact sheet releases before major meetings and 

presentations with the interested public and local government; 

 4. Arrange for and/or continue information repositories to be located at the 

following locations: 
  
  a. Ephrata City Library  
   45 Alder Street N.W. 
   Ephrata, WA 98823 
  
  b. Ecology’s Eastern Regional Office 
   4601 N. Monroe Street 
   Spokane, WA 99105 

 At a minimum, copies of all public notices, fact sheets, and press releases; all quality 

assured monitoring data; remedial action plans and reports, supplemental remedial planning 

documents, and all other similar documents relating to performance of the remedial actions 

required by this Order shall be promptly placed in these repositories. 

 PLPs and Ecology shall work cooperatively to implement public participation activities 

for the Site.  This shall include the issuance of press releases, distribution of fact sheets, and 

participation in public meetings and presentations on the progress of the remedial actions at the 

Site.  Participation may be through attendance at public meetings to assist in answering questions 

or as a presenter. 

 In the event of a disagreement over the contents of any document or action prepared for 

purposes of public participation, issues shall be resolved in a mutually agreeable manner.  

Disagreements between PLPs’ and Ecology’s project managers shall be elevated to their 

respective section heads or directors for resolution if they cannot be resolved by the project 

managers. 

I. Retention of Records 

 During the pendency of this Order and for ten (10) years past the period required under 

WAC 173-351-500 for post-closure care, as areas of the landfill are closed, PLPs shall preserve 
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all records, reports, documents, and underlying data in its possession relevant to the 

implementation of this Order and shall insert a similar record retention requirement into all 

contracts with project contractors and subcontractors.  Upon request of Ecology, PLPs shall 

make all records available to Ecology and allow access for review within a reasonable time.  

J. Resolution of Disputes 

 1. In the event a dispute arises as to an approval, disapproval, proposed change, or 

other decision or action by Ecology's project coordinator, or an itemized billing statement under 

Section VIII.B (Remedial Action Costs), the Parties shall utilize the dispute resolution procedure 

set forth below. 

  a. Upon receipt of the Ecology project coordinator's decision or the itemized 

billing statement, PLP has fourteen (14) days within which to notify Ecology's project 

coordinator of its objection to the decision or itemized statement. 

  b. The Parties' project coordinators shall then confer in an effort to resolve 

the dispute.  If the project coordinators cannot resolve the dispute within fourteen (14) days, 

Ecology's project coordinator shall issue a written decision. 

  c. The PLP may then request Ecology management review of the decision.  

This request shall be submitted in writing to the Eastern Region Solid Waste Section Manager 

within seven (7) days of receipt of Ecology's project coordinator's decision.  

  d. The Section Manager shall conduct a review of the dispute and shall 

endeavor to issue a written decision regarding the dispute within sixty (60) days of PLP’s request 

for review.  The Section Manager's decision shall be Ecology's final decision on the disputed 

matter. 

 2. The Parties agree to only utilize the dispute resolution process in good faith and 

agree to expedite, to the extent possible, the dispute resolution process whenever it is used. 

 3. Implementation of these dispute resolution procedures shall not provide a basis 

for delay of any activities required in this Order, unless Ecology agrees in writing to a schedule 

extension.  
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K. Extension of Schedule 

 1. An extension of schedule shall be granted only when a request for an extension is 

submitted in a timely fashion, generally at least thirty (30) days prior to expiration of the 

deadline for which the extension is requested, and good cause exists for granting the extension.  

All extensions shall be requested in writing.  The request shall specify the reason(s) the extension 

is needed.  The request shall specify: 

 a. The deadline that is sought to be extended; 

 b. The length of the extension sought; 

 c. The reason(s) for the extension; and 

  d. Any related deadline or schedule that would be affected if the extension 

were granted. 

 2. The burden shall be on PLPs to demonstrate to the satisfaction of Ecology that the 

request for such extension has been submitted in a timely fashion and that good cause exists for 

granting the extension.  Good cause includes, but is not limited to: 

  a. Circumstances beyond the reasonable control and despite the due 

diligence of PLPs, including delays caused by unrelated third parties or Ecology, such as (but not 

limited to) delays by Ecology in reviewing, approving, or modifying documents submitted by 

PLPs; or 

  b. Acts of God, including fire, flood, blizzard, extreme temperatures, storm, 

or other unavoidable casualty; or 

  c. Endangerment as described in Section VIII.M. of this Order. 

 Generally, neither increased costs of performance of the terms of an Agreed Order nor 

changed economic circumstances shall be considered circumstances beyond the reasonable 

control of the PLPs.  However, because the PLPs in this circumstance are small municipalities 

that are: (1) subject to unpredictable revenue streams; (2) responsible for addressing unknown 

emergencies, disasters and threats to public health in their communities that may require 

significant financial resources; and (3) subject to legal and procedural budgetary constraints that 

may limit, or delay, the availability of financial resources, in some circumstances increased costs 
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of performance or changed economic circumstances may present good cause for an extension.  

Ecology retains discretion to weigh such factors in granting or denying any extension.  

 3. Ecology shall act upon any written request for extension in a timely fashion.  

Ecology shall give PLPs written notification in a timely fashion of any extensions granted 

pursuant to the Order.  A requested extension shall not be effective until approved by Ecology.  

Unless the extension is a substantial change, it shall not be necessary to amend this Order 

pursuant to Section VIII.L. when a schedule extension is granted. 

 4. An extension shall only be granted for such period of time as Ecology determines 

is reasonable under the circumstances.  Ecology may grant schedule extensions exceeding ninety 

(90) days only as a result of: 

 a. Delays in the issuance of a necessary permit which was applied for in a timely 

manner; 

 b. Other circumstances deemed exceptional or extraordinary by Ecology; or 

 c. Endangerment as described in Section VIII.M. of this Order. 

L. Amendment of Order 

 1. The project coordinators may orally agree to minor changes to the work to be 

performed without formally amending this Order.  Minor changes will be documented in writing 

by Ecology within seven (7) days of verbal agreement. 

 2. Except as provided in Section VIII.N. of this Order, substantial changes to the 

work to be performed under this Order, including substantial changes to the Work Plan, shall 

require formal amendment of this Order.  This Order may only be formally amended by the 

written consent of both Ecology and PLPs.   

  a. PLPs shall submit a written request for amendment to Ecology for 

approval.  Ecology shall indicate its approval or disapproval in writing and in a timely manner 

after the written request for amendment is received.  If the amendment to the Order represents a 

substantial change, Ecology will provide additional public notice and opportunity to comment.  

If Ecology does not agree to a proposed amendment, the disagreement may be addressed through 

the dispute resolution procedures described in Section VIII.J. of this Order. 
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  b. Should Ecology wish to amend this Order, Ecology will notify the PLPs. 

If the requested amendment represents a substantial change, the Parties will provide additional 

public notice and opportunity to comment.  If a PLP disagrees with the proposed amendment, it 

can request a meeting with Ecology or invoke the dispute resolution process described in Section 

VIII.J. of this Order.   

M. Endangerment 

 In the event Ecology determines that any activity being performed at the Site is creating 

or has the potential to create a danger to human health or the environment on or surrounding the 

Site, Ecology may direct PLPs to cease such activities for such period of time as it deems 

necessary to abate the danger.  PLPs shall immediately comply with such direction. 

 If, for any reason, PLPs determine that any activity being performed at the Site is creating 

or has the potential to create a danger to human health or the environment, PLPs may cease such 

activities.  PLPs shall notify Ecology’s project coordinator as soon as possible, but no later than 

twenty-four (24) hours after making such determination or ceasing such activities.  Upon 

Ecology’s direction, PLPs shall provide Ecology with documentation of the basis for the 

determination or cessation of such activities.  If Ecology disagrees with PLPs’ cessation of 

activities, it may direct PLPs to resume such activities. 

 If Ecology concurs with or orders a work stoppage pursuant to this section, PLPs’ 

obligations with respect to the ceased activities shall be suspended until Ecology determines the 

danger is abated, and the time for performance of such activities, as well as the time for any other 

work dependent upon such activities, shall be extended for such period of time as Ecology 

determines is reasonable under the circumstances. 

 Either PLP may utilize the Dispute Resolution Provisions of Section VIII.J. of this Order 

if it disagrees with Ecology’s determinations regarding the existence of conditions necessitating 

work stoppage or the refusal to extend any affected deadlines.  If, however, Ecology requires a 

work stoppage, the PLPs agrees to stop work during the dispute resolution process, and Ecology 

agrees to move expeditiously through the dispute resolution process. 
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 Nothing in this Order shall limit the authority of Ecology, its employees, agents, or 

contractors to take or require appropriate action in the event of an emergency. 

N. Reservation of Rights/No Settlement 

 This Order is not a settlement under Chapter 70.105D RCW.  Ecology’s signature on this 

Order in no way constitutes a covenant not to sue or a compromise of any Ecology rights or 

authority.  Ecology will not, however, bring an action against PLPs to recover remedial action 

costs paid to and received by Ecology under this Order.  In addition, Ecology will not take 

additional enforcement actions against PLPs regarding remedial actions required by this Order, 

provided PLPs comply with this Order.   

 Ecology nevertheless reserves its rights under Chapter 70.105D RCW, including the right 

to require additional or different remedial actions at the Site should it deem such actions 

necessary to protect human health and the environment, and to issue orders requiring such 

remedial actions.  Ecology also reserves all rights regarding the injury to, destruction of, or loss 

of natural resources resulting from the release or threatened release of hazardous substances at 

the Site. 

O. Transfer of Interest in Property 

 No voluntary conveyance or relinquishment of title, easement, leasehold, or other interest 

in any portion of the Site shall be consummated by PLPs without provision for continued 

implementation of all requirements of this Order and implementation of any remedial actions 

found to be necessary as a result of this Order. 

 Prior to a PLP’s transfer of any interest in all or any portion of the Site, and during the 

effective period of this Order, PLP shall provide a copy of this Order upon any prospective 

purchaser, lessee, transferee, assignee, or other successor in said interest; and, at least thirty (30) 

days prior to any transfer, PLP shall notify Ecology of said transfer.  Upon transfer of any 

interest, PLP shall restrict uses and activities to those consistent with this Order and notify all 

transferees of the restrictions on the use of the property.   
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P. Compliance with Applicable Laws 

 1. All actions carried out by PLPs pursuant to this Order shall be done in accordance 

with all applicable federal, state, and local requirements, including requirements to obtain 

necessary permits, except as provided in RCW 70.105D.090.  A list of the required permits 

known at the time of entry of this Order has been included in Exhibit E. 

 2. Pursuant to RCW 70.105D.090(1), PLPs are exempt from the procedural 

requirements of Chapters 70.94, 70.95, 70.105, 77.55, 90.48 and 90.58 RCW and of any laws 

requiring or authorizing local government permits or approvals.  However, PLPs shall comply 

with the substantive requirements of such permits or approvals.  A list of such permits and 

approvals and/or the substantive requirements of those permits and approvals as they are known 

to be applicable at the time of entry of this Order, have been included in Exhibit E. 

 PLPs have a continuing obligation to determine whether additional permits or approvals 

addressed in RCW 70.105D.090(1) would otherwise be required for the remedial action under 

this Order.  In the event either Ecology or a PLP determines that additional permits or approvals 

addressed in RCW 70.105D.090(1) would otherwise be required for the remedial action under 

this Order, it shall promptly notify the other parties of its determination.  Ecology shall 

determine whether Ecology or PLPs shall be responsible to contact the appropriate state and/or 

local agencies.  If Ecology so requires, PLPs shall promptly consult with the appropriate state 

and/or local agencies and provide Ecology with written documentation from those agencies of 

the substantive requirements those agencies believe are applicable to the remedial action.  

Ecology shall make the final determination on the additional substantive requirements that must 

be met by PLPs and on how PLPs must meet those requirements.  Ecology shall inform PLPs in 

writing of these requirements.  Once established by Ecology, the additional requirements shall be 

enforceable requirements of this Order.  PLPs shall not begin or continue the remedial action 

potentially subject to the additional requirements until Ecology makes its final determination. 

 Ecology shall ensure that notice and opportunity for comment is provided to the public 

and appropriate agencies prior to establishing the substantive requirements under this section.   
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 3. Pursuant to RCW 70.105D.090(2), in the event Ecology determines that the 

exemption from complying with the procedural requirements of the laws referenced in RCW 

70.105D.090(1) would result in the loss of approval from a federal agency which is necessary for 

the state to administer any federal law, the exemption shall not apply and PLPs shall comply 

with both the procedural and substantive requirements of the laws referenced in RCW 

70.105D.090(1), including any requirements to obtain permits. 

Q. Indemnification

 PLPs agree to indemnify and save and hold the State of Washington, its employees, and 

agents harmless from any and all claims or causes of action for death or injuries to persons or for 

loss or damage to property arising from or on account of acts or omissions of PLPs, their 

officers, employees, agents, or contractors in entering into and implementing this Order.  

However, the PLPs shall not indemnify the State of Washington nor save nor hold its employees 

and agents harmless from any claims or causes of action arising out of the negligent acts or 

omissions of the State of Washington, or the employees or agents of the State, in implementing 

the activities pursuant to this Order. 

 The State of Washington agrees to indemnify and save and hold PLPs, their officials, 

officers, employees and contractors harmless to the extent allowed by law. 

IX. SATISFACTION OF ORDER 

 The provisions of this Order shall be deemed satisfied upon PLPs’ receipt of written 

notification from Ecology that they have completed the remedial actions required by this Order, 

as amended by any modifications, and that the PLPs have complied with all other provisions of 

this Agreed Order. 

X. ENFORCEMENT 

 This Order may be enforced pursuant to RCW 70.105D.050.   

 This Order is not appealable to the Washington Pollution Control Hearings Board.  This 

Order may be reviewed only as provided under RCW 70.105D.060. 

 

 Effective date of this Order:  _________________________________ 
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LEGAL DESCRIPTION of EPHRATA LANDFILL 
 
Parcel 160903000 – THE SOUTHWEST QUARTER OF THE NORTHWEST QUARTER, SECTION 33, 
TOWNSHIP 21 N., RANGE 26 E., WILLAMETTE MERIDIAN, GRANT COUNTY, WASHINGTON. 
  
Parcel 160904001 – THE WEST HALF OF THE SOUTHWEST QUARTER OF SECTION 33, 
TOWNSHIP 21 N., RANGE 26 E., WILLAMETTE MERIDIAN, GRANT COUNTY, WASHINGTON. 
  
Parcel 160901001 -THE EAST 120.00 FEET OF THE SOUTH 900.00 FEET OF THE SOUTH-
EAST QUARTER OF THE NORTHEAST QUARTER AND THE EAST 120.00 FEET OF THE NORTH 
200.00 FEET OF THE NORTHEAST QUARTER OF THE SOUTHEAST QUARTER, SECTION 32, 
TOWNSHIP 21 N., RANGE 26 E., WILLAMETTE MERIDIAN, GRANT COUNTY, WASHINGTON, 
LYING EAST OF THE RIGHT-OF-WAY OF SR28 AND ALL THAT PORTION OF THE SOUTHEAST 
QUARTER OF THE NORTHEAST QUARTER LYING EAST OF THE RIGHT-OF-WAY FOR SR28 AND 
SOUTH OF THE FOLLOWING DESCRIBED LINE; BEGINNING AT THE NORTHEAST CORNER OF THE 
SOUTHEAST QUARTER OF THE NORTHEAST QUARTER; THENCE SOUTH 00°08'50" WEST A 
DISTANCE OF 90.00 FEET ALONG THE EAST LINE OF SECTION 32 TO THE TRUE POINT OF 
BEGINNING; THENCE SOUTH 88°19'40" WEST DISTANCE OF 77.54 FEET; THENCE ON A 
716.20 FOOT RADIUS CURVE TO THE LEFT THROUGH A CENTRAL ANGLE OF 19°05'42", AND 
AN ARC LENGTH OF 238.69 FEET, THE LONG CHORD FOR WHICH BEARS SOUTH 77°04'34" 
WEST A DISTANCE OF 237.59 FEET; THENCE SOUTH 69°13'56" WEST A DISTANCE OF 388.63 
FEET TO THE EASTERLY RIGHT-OF-WAY OF SR 28 AND THERE TERMINATING, EXCEPTING 
THERE FROM THE SOUTH 900.00 FEET.  
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1 INTRODUCTION 
 
This document summarizes work to be performed during a groundwater Remedial 
Investigation and Feasibility Study (RI/FS) at the Ephrata Landfill (Site) in Grant 
County, Washington.  The RI/FS work plan is in addition to work that will be performed 
under the Interim Remedial Action Plan (IRAP), which is summarized in this work plan, 
and submitted at this time under separate cover. Work will be performed by Parametrix, 
Inc. and Pacific Groundwater Group under a Professional Services Agreement with Grant 
County (County) and the City of Ephrata (City) (the Potentially Liable Parties or PLPs) 
or their legal representatives.  The RI/FS will be conducted to select remedial measures to 
address contamination at the Site and to select a final remedy for cleanup in compliance 
with the requirements of the Model Toxics Control Act, Chapter 70.105D RCW, and its 
implementing regulations, Chapter 173-340 WAC.   
 

2 SITE LOCATION, OWNERSHIP, AND OPERATION 
 
The Site is located about three miles south of the City of Ephrata on the east side of 
Highway 28 in the western portion of Section 33, Township 21 North, Range 26 East, 
Willamette Meridian (Figure 1). The City of Ephrata began operating the landfill in 
approximately 1942 and owned and operated it until 1974.  The City owned part of the 
property set aside for the landfill and leased additional property from the United States 
Bureau of Reclamation. In 1974, the City and the County entered into the first of a series 
of agreements under which the County leased the landfill and operated the facility.  In 
1990, the Bureau of Reclamation transferred its landfill property to the County.  In 1994, 
the City deeded its landfill property to the County.  A new landfill on the site remains the 
primary solid waste disposal facility for Grant County. 
 
Filling began in the northwest portion of the original landfill and expanded south and east 
as an unlined landfill until a new lined landfill was opened in 2004 (Figure 1).  Burning 
was allowable in the early open dump, but practices were not documented. Unintentional 
fires have occurred more recently in the original landfill.  The new landfill is physically 
separated from and located to the south of the old landfill. The old landfill was permitted 
by Grant County Health District first under Chapter 173-304 Washington Administrative 
Code (WAC) and then under Chapter 173-351 WAC.  The new landfill is permitted 
under Chapter 173-351 WAC.  Current solid-waste-related facilities at the site consist of 
the old landfill, which is no longer receiving waste and which is being prepared for 
closure, the new lined landfill, recycling facilities, leachate evaporation pond, a machine 
shop and office, a truck scale, electric power, a deep water supply well, two lysimeters, 
and numerous landfill gas and groundwater monitoring wells.  The County has recently 
acquired additional land parcels and is planning changes to site access for the new landfill 
(Figure 1).  
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3 OBJECTIVES OF THE RI/FS 
 
The County and City (Potentially Liable Parties - PLPs) are performing this RI/FS to 
evaluate site cleanup requirements under applicable regulations. The RI/FS will comply 
with cleanup requirements administered by the Department of Ecology (Ecology) under 
Model Toxics Control Act, Chapter 173-340 WAC regulations. MTCA is used by the 
State to enforce and guide cleanup of solid waste facilities undergoing corrective action 
as defined in Criteria for Municipal Solid Waste Landfills (Chapter 173-351 WAC).  The 
RI/FS will be used to define the remedial measures required to clean up the site under 
these regulations. 
 
The RI/FS is being performed under an Agreed Order with Ecology. Upon completion of 
the RI/FS, the PLPs will evaluate the administrative options for implementing any 
necessary remedial actions.  
 
This document provides an overview of tasks to investigate the site and evaluate remedial 
options. Investigation tasks are described in Sections 5 and 6 and remedial option 
evaluations are described in Section 7.  These general task descriptions will be 
supplemented by a Sampling and Analysis Plan, Quality Assurance Plan, and Health and 
Safety Plan, to be provided prior to field work. 
 

4 BASIS AND RATIONALE FOR RI/FS SCOPE 
 
This section provides an overview of previous investigative findings at the Site, an 
evaluation of MTCA clean up requirements, and the rationale on which the scope of work 
for the RI/FS is based.  
 

4.1 PREVIOUS FINDINGS 
 
The following sections provide an overview of past environmental investigative work 
conducted at the site, a summary of the site conceptual model, and site hydrogeology. 

4.1.1 Overview of Prior Environmental Investigations and Events 
 
The following list summarizes the modern environmental events and investigations at the 
site. 
 
1937:  Land Classification Map by U.S. Bureau of Reclamation defines pre-waste soil 

conditions and topography. 
1942:  Landfilling begins. 
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1950’s: 30 ft increase in water table elevation in response to importation of irrigation 
water by the federal Columbia Basin Irrigation Project. State of Washington 
publishes Water Supply Bulletin No. 8 (Walters and Grolier, 1960). 

1975: Disposal of approximately 2000 drums of industrial waste. 
1984: Ecology submitted a Preliminary Assessment to the EPA and recommended a 

follow-up Site Investigation.   
1987: The EPA conducted a preliminary Site Investigation and intended no follow-up 

investigation.   
1987: Ecology completed a Phase I Site Inspection Report stating that further actions 

should be based on near-future groundwater monitoring to be developed by the 
County. 

1989: Groundwater and landfill gas monitoring began at the Site.   
1990: Black and Veatch Inc. and Pacific Groundwater Group publish the first 

Hydrogeologic Assessment Report which documents anomalous groundwater 
quality (B&V and PGG, 1990a).  Numerous groundwater monitoring reports were 
submitted to Grant County Health District and Ecology starting at this time.   

1990: Black and Veatch Inc. and Pacific Groundwater Group publish a Phase 2 
investigation report on the “Roza Aquifer” which delineates and describes 
contamination in that aquifer (B&V and PGG, 1990b). 

1993: Decommissioning and replacement of old water supply well (which was 
contaminated). 

2000: Corrective Action proposed by County in letter to Ecology. 
2000 – 2002: Pacific Groundwater Group installs numerous additional monitoring wells 

and two extraction wells, and performs testing of the Roza aquifer. 
2004: The new landfill opens and waste is no longer placed in the old unlined landfill. 

4.1.2 Summary of Site Conceptual Model 
 
Based on the investigations cited above, a site conceptual model has been developed and 
is described in this subsection.  Subsequent subsections provide greater detail on the 
hydrogeologic conditions upon which the conceptual model is based. The existing data 
are used to focus the efforts of this RI/FS by developing a preliminary site conceptual 
model; identifying existing data gaps; developing a preliminary list of contaminants of 
concern (COC); and identifying a preliminary point of compliance (POC). 
 
Waste disposal began in the northwest corner of the northern-most 40-acre parcel and 
proceeded first toward the east, and then south.  Waste was initially deposited within both 
natural depressions and trenches excavated within the outwash soils above basalt.  
Burning of waste in areas of early disposal was reportedly allowed to reduce volume 
prior to covering.  Unintentional fires have also occurred and these were sometimes 
controlled with application of water.  Hazardous wastes were typically included in 
landfill refuse disposed prior to 1981 when Resource Conservation and Recovery Act 
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requirements changed that practice1.  In the case of Ephrata landfill, we distinguish 
possible incidental hazardous waste from the drums of industrial waste known to have 
been stacked and covered.  At this site, the County ceased intentional disposal of 
industrial waste in 1975. 
 
The water table rose about 30 feet in the early 1950s in response to leakage of water from 
irrigation works of the Columbia Basin Irrigation Project (Walters and Grolier, 1960).  
The water table rose to saturate the lowest few feet of refuse over a limited area at the 
north end of the old landfill. 
  
Some time prior to 19832, a basalt aquifer – now called the Roza aquifer – and limited 
areas of groundwater within saturated outwash became contaminated with inorganic and 
organic contaminants as a result of leaching of refuse and possible migration of liquid 
wastes into the aquifer.  These contaminated water bodies are not naturally well 
connected to other aquifers. Nonetheless, contaminants from this aquifer on the north end 
of the old landfill migrated slowly with groundwater, primarily downward and to the 
south, with limited migration now documented to the west.  One probable route of 
downward migration was the old water supply well on the west edge of the old landfill 
(Figure 2) which penetrated the Roza aquifer and lower basalt aquifers with an open 
borehole until May 1986.  Some contaminants degraded naturally along the flow paths 
and all contaminants were diluted by the large volumes of groundwater found in the 
larger downgradient aquifers – now called the Interflow aquifer and Outwash aquifer 
(Figure 3).   
 
Other contaminant migration pathways to groundwater may be, or may have been, active.  
Landfill gas is generated by decomposing refuse.  The gas contains low concentrations of 
volatile organic contaminants that evaporate from the refuse.  The contaminants can 
diffuse or advect with the migrating landfill gas (which is largely methane and carbon 
dioxide).  Subsequent diffusion into the underlying groundwater can result in 
groundwater contamination.   
 
Another potential pathway of contaminant migration is leachate derived directly from 
newer refuse.  Low volumes of seasonal precipitation and possible moisture created from 
decomposition move downward through the waste.  Large volumes of water have been 
sprayed onto the newer parts of the old landfill to control fires within the refuse.  
Downward migration of these waters and leaching of constituents within the refuse could 
result in groundwater contamination within the Interflow and Outwash aquifers.  In 
addition, poplar trees have been fertilized and irrigated near the landfill.  Leaching of 

                                                 
1 Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites, 
EPA/540/P-91/001, OSWER Directive 9355.3-11, February 1991 
2 A groundwater sample from the old supply well was analyzed in 1983.  The analyses suggest groundwater 
contamination existed at that time. 
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fertilizer constituents could appear to be landfill leachate.  The Roza aquifer is not part of 
these potential contaminant pathways. 
 
A plume of groundwater contamination is slowly expanding to the south with possible 
smaller components of flow to the east and west within the Interflow and Outwash 
aquifers.  Downward migration to deeper basalt aquifers is also possible, but has been 
minor to date, except locally at the old supply well, which was pressure grouted and 
decommissioned in 1993.  The mass of contaminants is dominated by common inorganic 
leachate constituents with lower concentrations of organic contaminants including fuel 
constituents and chlorinated solvents.  Preliminary evidence suggests both physical and 
chemical/biological attenuation is occurring.   
 
The Roza aquifer does not extend off-site in downgradient directions.  The Interflow and 
Outwash aquifers do extend off-site with the Interflow aquifer used in downgradient 
areas for domestic water supply.  However, development in the area is sparse and the 
closest well toward the south is more than 2500 feet from the old landfill.   The Outwash 
aquifer (with its artificially high water table) is drained by irrigation wasteways but 
supports wetlands and other surface water features with possible ecological value.   
Although the Columbia River lies west of the site, the basin structure promotes 
groundwater flow ultimately toward Moses Lake, which is several miles southeast of the 
landfill. 
 

4.1.3 Buried Drums and Geophysical Investigation 
 
Two thousand drums reportedly containing industrial waste were reportedly stacked and 
covered at the north end of the landfill in 1975 (Figure 2).  The wastes were reported as 
“solidified paint sludge, organics, inorganics, and solvents from manufacturing sources”.  
A one-time deposition of un-rinsed pesticide containers is also reported.  The location of 
the drums was verified by interviews with landfill personnel and a magnetic gradiometer 
survey conducted in September 1990 (B&V and PGG, 1990b).  The magnetic survey was 
concentrated in an area surrounding the identified location.  The results of the survey 
showed a series of strong magnetic anomalies outlining a NW-SE trending feature in the 
area identified by the landfill personnel.  Interpretation of the magnetic survey suggests 
the main stack of drums is approximately 110-220 feet in length with a width of about 35 
feet. 
 
The geophysical survey was extended off-site, north of the landfill fence.  No drums or 
conductive materials were indicated north of the landfill. 
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4.1.4 Site Hydrogeology 
 
Current understanding of the hydrogeologic setting, groundwater flow paths, sources of 
contamination, and potentially impacted aquifers is based on surveyed boring logs and 
groundwater sampling data collected since monitoring of the landfill began in 1989.  
 
The site lies within the Quincy basin of the Columbia Plateau physiographic province.  
The plateau is characterized by a thick sequence of fine-grained and dense basalt flows, 
collectively known as the Columbia River Basalt Group.  The younger flows comprise 
the Yakima Basalt Subgroup, which is present in the Ephrata area and is divided into 
three formations (from youngest to oldest), Saddle Mountain, Wanapum, and Grande 
Ronde Basalts.  The Wanapum Basalt crops out in the study area.  
 
Sedimentary rocks interbedded with the basalt flows are collectively known as the 
Ellensburg Formation and consist of fluvial and lacustrine sediments and layers of 
volcanic ash.  The Vantage Member crops out near Ephrata. 
 
Unconsolidated sediments overlying the basalts in the Quincy basin include coarse 
gravels and sands deposited by glacial melt-water, alluvium, and loess.  These deposits 
occur at or near land surface. 
 
Three aquifers are currently monitored at the site: the Outwash aquifer, the Roza aquifer, 
and the Interflow aquifer (Figure 3).  The three aquifers were identified in the original 
hydrogeologic assessment as the upper-most aquifers below the landfill that could 
transmit contaminants from the landfill past the point of compliance established for solid 
waste monitoring purposes (B&V and PGG, 1990a and 1990b). 
 
The Roza and Interflow aquifers occur in permeable weathered zones within the upper 
parts of the Wanapum Basalt.  A weathered interflow zone between two basalt flows 
within the Roza Member of the Wanapum comprises the Roza aquifer, and the 
underlying weathered contact between the Roza Member and underlying Frenchman 
Springs Member comprises the Interflow aquifer.  The Outwash aquifer occurs in the 
saturated sands and gravels that overlie the Wanapum Basalt.   
 
Deeper basalt aquifers (greater than 300 ft below ground surface - bgs) occur within the 
Frenchman Springs Member of the Wanapum Basalt and within the even deeper Grand 
Ronde Basalt beneath the site, as indicated by deep water supply wells (decommissioned 
33E1; Atkins New (32A2) and 33M1). The Frenchman Springs aquifer is defined as a 
water bearing zone in the lower portion of the Frenchman Springs Member screened by 
wells 33E1 and 32A2.  Well 33M1 is screened in a water bearing zone within the Grand 
Ronde Basalt. Transport of contaminants to these deeper aquifers is possible through 
natural pathways, but sampling in well 32A2 and 33M1 indicates low concentrations of 
possible site contaminants. The anisotropic sequence of basalt aquifers and aquitards 
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promotes horizontal contaminant migration and high dilution rates within deep aquifers.  
Historical vertical migration is likely through the old landfill supply well 33E1 which 
penetrated the Roza aquifer, Interflow aquifer, and deeper Frenchman Springs aquifer 
with an open borehole until May 1986.  At that time the well seal was extended 
downward by cementing.  Well 33E1 was pressure grouted and decommissioned in 1993 
because of continued evidence of contamination.  The deeper aquifers are not currently 
monitored at the site.   

4.1.4.1 Basalt Surface 
 
The surface of the Wanapum Basalt (Figure 2) is irregular and outcrops in the northern 
part of the site at an elevation of about 1260 ft.  Two subsurface depressions about 10 to 
20 feet deep occur in the basalt surface beneath the old landfill (Figure 2).  The larger 
depression has been called “the Hole.”  The basalt surface slopes gradually towards the 
south-southeast to an elevation of about 1160 feet in the southeast corner of the site near 
the new landfill.  The basalt surface also slopes west towards a buried north-south 
trending coulee (scour-channel) along Highway 28 to an elevation of about 1140 ft (or a 
depth of about 90 ft below ground surface).  Just west of the landfill this coulee is filled 
with about 35 ft of silt/clay over gravel in the vicinity of MW-18a.  The silt/clay was 
mined at the location of the “clay pit” just south MW-18a.   

4.1.4.2 Groundwater in the Hole 
 
Groundwater in the Hole at EW-1 occurs as an unconfined aquifer of limited lateral 
extent and is contaminated by leachate (see groundwater quality data below).  The aquifer 
occurs in a sediment-refuse mix in the bottom of the Hole.  The aquifer is bounded by 
low-permeability basalt, which forms the underlying and lateral margins of the Hole. The 
bottom elevation of the aquifer occurs at about 1227 ft (bottom of the depression) and the 
top is defined by the water table which fluctuates seasonally from about 1232 to 1234 ft.  
The aquifer is hydraulically separated somewhat from the underlying Roza (upper-most 
basalt) aquifer and is the uppermost water-bearing interval in the northern end of the 
landfill.   
 
The lateral extent of the aquifer in the Hole is likely limited by the side walls of the 
depression which appear to rise up to 1240 ft (above the highest water level measured in 
the Hole).  However, this is not conclusive because there are not enough depth to bedrock 
data to resolve the detailed structure.  Lateral pathways out of the Hole could occur 
within unidentified erosion channels in the basalt surface. The most likely direction for 
such an erosional channel appears to be southwest (Figure 2). There may also be other 
locations within the northern part of the site where saturation occurs above the basalt 
surface, either within isolated depressions or connected through erosional channels.  A 
recently installed gas extraction well (GE-8) on the northern part of the site encountered 
water at an elevation of 1253 ft, and wet sand and gravel were encountered above the 
basalt at an elevation of about 1250 ft during drilling of monitoring well MW-4c (Figure 
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2).  However, three of the recently installed gas probes and extraction wells (GE-9, GE-
32, and GP6) were drilled to the basalt surface on the northern part of the site without 
encountering water (Figure 2), suggesting saturation above the basalt on the northern 
part of the site is discontinuous and/or ephemeral. 
 
The transmissivity of saturated refuse and outwash in the Hole is between 4,500 gallons 
per day per foot (gpd/ft) and 5,900 gpd/ft based on drawdown and recovery data from a 
pump test conducted in EW-1 (PGG, 2002). Significant water level declines will likely 
occur in this aquifer during extended pumping at EW-1 as a result of its limited lateral 
extent. Extended pumping at EW-1 will only be possible at very low discharge rates, on 
the order of 1 to 2 gallons per minute (gpm). 

4.1.4.3 Roza Aquifer 
 
The Roza aquifer is the uppermost confined basalt aquifer at the northern end of the Site 
and is separated from the overlying aquifer in the Hole by basalt. Extraction well EW-2 
and all b-series wells are completed in the Roza aquifer.  
 
The top of the Roza aquifer occurs at an elevation ranging from about 1205 to 1220 ft on 
the northern part of the Site. There is a downward hydraulic gradient between 
groundwater in the Hole and the underlying Roza aquifer.  There is also a downward 
hydraulic gradient between groundwater in the Roza aquifer and the underlying Interflow 
aquifer.  Groundwater head in the Roza aquifer is up to 50 ft higher than head in the 
Interflow and Outwash aquifers. 
 
Transmissivity calculated for the Roza aquifer from a pump test of EW-2 (PGG, 2002) 
ranges from about 6,300 gpd/ft to 188,000 gpd/ft based on a range of aquifer responses 
observed in EW-2, MW-3b, MW-7b, and MW-9b. The large range in transmissivity 
represents variations in hydraulic conductivity and aquifer thickness. Transmissivity is 
greatest near the extraction well and is very low near well MW-5c and decommissioned 
well MW-8b where the aquifer pinches out and has lower hydraulic conductivity and 
thickness (Figure 4). A representative transmissivity for the aquifer is about 23,000 
gpd/ft based on a geometric mean of available data. 
 
Calculated storativity is low, ranging from 3.0 x 10-4 to 1.9 x 10-6 with a geometric mean 
of 2.1 x 10-5 indicating confined aquifer conditions. However, high water levels appear to 
correlate with high contaminant concentrations in some of the Roza aquifer wells (see 
water quality section below), which is most typical for an unconfined aquifer.  
 
The horizontal hydraulic gradient in the Roza Aquifer is relatively flat, with less than 0.5 
ft head difference commonly observed between Roza monitoring wells MW-3b, MW-7b, 
and MW-9b. 
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The Roza aquifer is highly heterogeneous and is bounded by lateral discontinuities that 
may act to “hold up” groundwater in the Roza. The aquifer boundaries observed in 
pumping test data of EW-2 are caused by thinning of the Roza aquifer to the east in the 
vicinity of decommissioned well MW-8b and to the south in the vicinity of MW-5c 
(Figure 4).  The aquifer is also bounded to the west of the landfill in the vicinity of MW-
18a by silt within the buried coulee that appears to truncate the aquifer.  The upgradient 
(northern) extent of the Roza aquifer is not defined. 

4.1.4.4 Interflow Aquifer 
 
The Interflow aquifer is a confined basalt aquifer that occurs below the Roza aquifer with 
a top elevation ranging from about 1120 to 1170 feet. It underlies the entire northern part 
of the landfill, but to the south may sub-crop into the Outwash aquifer in the vicinity of 
MW-22c and MW-6c.  
 
The horizontal hydraulic gradient in the Interflow aquifer is relatively flat, with less than 
1 ft of head difference commonly observed between the Interflow monitoring wells on 
the site. A downward hydraulic gradient also likely occurs between groundwater in the 
Interflow aquifer and deeper underlying basalt aquifers. 
 
Groundwater in the Interflow aquifer discharges into the Outwash aquifer along a 
subsurface erosional unconformity in the vicinity of MW-22c and MW-6c.  Only 2 ft of 
hard basalt occurs between the Outwash aquifer and the Interflow aquifer at MW-22c, 
and about 10 ft of soft weathered basalt occurs between the overlying Outwash aquifer 
and the Interflow aquifer at MW-6c. Groundwater elevations and seasonal fluctuations in 
the Interflow aquifer are very similar to those observed in the Outwash aquifer suggesting 
good hydraulic connection. 
 
Interflow aquifer transmissivity was measured in three very short aquifer tests at wells 
MW-4c, MW-5c, and MW-6c.  Calculated hydraulic conductivity ranged from 1 ft/day to 
greater than 28 ft/day at locations with aquifer thicknesses of 11 to 20 feet.  Storativity 
was not calculated; however, storativity similar to the Roza aquifer is expected. 
  
The Interflow aquifer is screened and sampled by the c-series wells at the site.  
 

4.1.4.5 Outwash Aquifer 
 
The Outwash aquifer is an unconfined aquifer that occurs in saturated sands and gravels 
that overlie the basalt surface on the south end of the landfill and to the west of the site 
beneath Highway 28 in the buried coulee. The Outwash aquifer is recharged by canal 
leakage and lateral groundwater flow from the Interflow and/or Roza aquifers where they 
sub-crop to the outwash sediments.  
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The horizontal hydraulic gradient in the Outwash aquifer is relatively flat, with less than 
0.5 ft of head difference commonly observed between all the Outwash aquifer monitoring 
wells on the Site.  The vertical gradient between the Interflow and Outwash aquifer is 
also low and may vary with the irrigation seasons. 
 
A single, brief, low-stress aquifer test at MW-6a suggests an aquifer hydraulic 
conductivity on the order of 110 ft/day.  The Soil Survey of Grant County estimates a 
hydraulic conductivity of nearly 300 ft/day.  Estimates of storativity are not available for 
the Outwash aquifer, but are likely consistent with unconfined aquifer conditions.   
 
The Outwash aquifer is screened and sampled by the a-series wells at the site.  

4.1.4.6 Groundwater Flow Paths 
 
Groundwater recharges the aquifers beneath the site mainly from lateral groundwater 
flow moving into the site from the north (Figure 4).  The Roza aquifer has the highest 
on-site groundwater head and is limited to the northern part of the landfill.  Groundwater 
from the Roza discharges vertically downward to the Interflow aquifer and possibly to 
the west into the Outwash aquifer where the buried coulee truncates the Roza aquifer. 
However, poor hydraulic connection to the Outwash and Interflow aquifers limits 
groundwater discharge rates from the Roza aquifer and causes heads within it to be about 
50 ft higher relative to other on-site aquifers. The poor hydraulic connection is caused by 
pinch-out of the Roza aquifer to the south and east, and by the presence of silt abutting 
the aquifer in the buried coulee to the west.   
 
Groundwater in the Interflow aquifer moves generally towards the south (Figure 4) and 
may sub-crop in the vicinity of MW-22c and MW-6c where it discharges into the 
Outwash aquifer. Some vertical flow also likely occurs to underlying basalt aquifers. 
   
Groundwater in the Outwash aquifer is derived mainly from surface sources (leaking 
canal and irrigation) and discharging groundwater from the sub-cropping basalt aquifers 
on and off site.  Flow direction is generally towards the south (Figure 4).  The horizontal 
gradient in all aquifers is quite low (less than 0.5 ft difference between aquifer wells 
across the site) and variations in flow directions are pronounced.  

4.2 GROUNDWATER QUALITY  
 
Groundwater monitoring data have been collected from the site since 1989.  Groundwater 
quality, trends, and possible sources of contamination and transport for each aquifer are 
discussed below.  The order of presentation is generally upgradient-to-downgradient, 
although the Outwash aquifer (presented last) is not downgradient of the Frenchman 
Springs aquifer (presented second to last).  For comparison purposes, Tables 1, 2, and 3 
summarize all constituents known to exceed either State Groundwater Contaminant 
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Levels (GWCL) from WAC 173-200 or MTCA Method B WAC 173-340-720 cleanup 
levels, except for samples from the Frenchman Springs aquifer.  The GWCLs are the 
threshold concentrations that establish a corrective action requirement under the solid 
waste permitting regulation WAC 173-351 (and other State waste discharge permit 
programs).  The MTCA cleanup levels are used within corrective action programs to 
define the extent of the cleanups.  Since the purpose of Tables 1, 2, and 3 is to identify a 
preliminary set of contaminants of concern for the RI/FS, both the GWCL and MTCA 
Method B criteria are used therein; however, for purposes of defining cleanup 
requirements within this RI/FS, only the MTCA Method B cleanup levels will be used. 

4.2.1 The Hole 
 
Sampling of extraction well EW-1 (the Hole) in 2001 for organic and inorganic 
compounds (Table 1) showed high concentrations of leachate indicator parameters (e.g., 
total dissolved solids (TDS), chloride, sulfate, iron, manganese, and sodium). The 2001 
sampling round also showed elevated concentrations of volatile organic compounds 
(VOCs) including vinyl chloride at up to 61 micrograms per liter (ug/L). Vinyl chloride 
concentrations increased from 21 ug/L to 61 ug/L during the 26-hour pumping test at 
EW-1, likely due to the variable nature of refuse material surrounding the extraction well.  

4.2.2 Roza Aquifer 
 
In general, the Roza aquifer contains lower concentrations of leachate indicator 
parameters compared to groundwater in the Hole at EW-1. In the vicinity of MW-3b, 
MW-7b, and MW-9b, the Roza aquifer is contaminated with numerous VOCs including 
1,1-dichloroethane (1,1-DCA), 1,2-dichloroethane (1,2-DCA), chloroethane, 1,2-
dichloropropane, vinyl chloride, benzene, and 1,4-dichlorobenzene at concentrations that 
recently exceeded GWCL and/or MTCA method B cleanup standards (Table 1).    MW-
3b and MW-7b are also contaminated with methylene chloride at concentrations 
exceeding the standards, and MW-9b is contaminated with tetrachloroethene (PCE) and 
trichloroethene (TCE) at concentrations exceeding the standards.  Chloroethane and vinyl 
chloride are likely breakdown products of source chlorinated solvents. In general MW-3b 
and MW-7b have higher concentrations of organic compounds than MW-9b (except for 
PCE and TCE) suggesting the main source of contamination is closer to these wells. 
 
Extraction well EW-2 (Roza aquifer) was sampled for VOCs during a single pump test in 
2001 (Table 1).  1,1-DCA, 1,2-DCA, chloroethane, 1,1-DCE, PCE, TCE, vinyl chloride, 
and 1,2-dichloropropane were detected at levels above the GWCL and/or MTCA method 
B cleanup standards (Table 1).   
 
A number of geochemical indicators suggest natural attenuation of organic compounds is 
occurring within the Roza aquifer at the site, although the details/causes of the 
attenuation are not clear.  Time series plots of most chlorinated organic compounds show 
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a general decreasing trend to lower levels and or non-detects over time since monitoring 
began in these wells.  A distinct decrease in trichloroethane (TCA) and 1,1-DCA with a 
corresponding increase in chloroethane in MW-3b and MW-7b suggest natural 
dechlorination reactions are occurring in the aquifer at these locations.  A corresponding 
rise in total iron in these wells may indicate iron reduction is the dominant redox reaction 
occurring. 
 
There is evidence that the source of VOC contamination may occur as a free product or 
other residual in the unsaturated zone above the water table.  A noticeable relationship 
between short-term increases in organic contamination concentrations and above-normal 
groundwater levels is evident in all three wells suggesting the presence of a smear zone at 
the capillary fringe.  This observation is not expected given the nominally “confined” 
nature of the Roza aquifer. 
 
High concentrations of inorganic constituents also occur in the Roza aquifer.  Chloride, 
sulfate, and corresponding total dissolved solids (TDS) in MW-3b, MW-7b, and MW-9b 
all exceed the GWCL and/or MTCA method B cleanup standards (Table 1).  Sulfate and 
TDS concentrations also exceed the standards in off-site Roza well MW-19b. Dissolved 
arsenic, total iron and total manganese exceed the standards in some of the Roza wells 
(Table 1).  The concentration of arsenic across the site is fairly constant in all aquifers 
and is likely a naturally occurring contaminant.  High levels of total iron and total 
manganese in the Roza aquifer wells may be related to the low redox state of the aquifer.   
 
The source of contamination in the vicinity of Roza aquifer wells MW-3b, MW-7b, and 
MW-9b is likely a combination of solvents, pesticides, petroleum products, and leachate. 
With the exception of PCE and TCE these contaminants likely occur in higher 
concentrations in the vicinity of MW-3b and MW-7b with mass transport possibly 
carrying contaminants down-gradient to MW-9b.  A separate source of PCE and TCE 
may occur nearer to MW-9b.  
 

4.2.3 Interflow Aquifer 
 
Low levels of VOC groundwater contamination occur in the Interflow aquifer beneath the 
site.  Interflow aquifer wells MW-2c, MW-5c and MW-22c have concentrations of 1,1-
DCA and PCE that marginally exceeded GWCL and/or MTCA method B cleanup levels 
recently (Table 2). MW-5c also has concentrations of 1,2-DCA, 1,2-dibromoethane, TCE 
and 1,2-dichloropropane marginally exceeding the standards. MW-22c also has 
concentrations of TCE marginally exceeding the standards.  Except for PCE and TCE in 
MW-5c and MW-22c the concentrations of VOCs in these wells are three to four times 
lower than the concentrations found in the Roza aquifer wells described above.  
 
Concentrations of VOCs in the Interflow aquifer are relatively constant or slightly 
increasing over time.  A few low level VOC detections occurred in MW-6c and MW-4c 
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in the mid to late 1990’s, but currently there are no organic compounds from these wells 
above the detection limit.  The two other interflow aquifer wells, MW-20c and MW-21c, 
are located off-site to the northwest and west respectively, and except for some low levels 
of polycyclic aromatic hydrocarbons (PAH) detected in MW-20c in 2000 and 2001, these 
wells show no detections of organic compounds. 
 
The source of VOC contamination in MW-2c, MW-5c, and MW-22c is likely from 
vertical movement of contaminated groundwater from the overlying Roza aquifer.  MW-
2c is located east of the old landfill, MW-5c is located west of the old landfill, and MW-
22c is located south of the old landfill upgradient of the new landfill.  
 
Chloride concentrations in MW-2c, MW-5c, and MW-22c have increased over time since 
monitoring began, with levels in MW-2c and MW-5c exceeding GWCL and/or MTCA 
method B cleanup levels (Table 2).  The source of chloride is likely leachate from the old 
landfill following the same pathway as the VOCs. 
 
Nitrate concentrations in off-site monitoring well MW-21c are currently an order of 
magnitude higher than any other monitoring well (on and off-site) and exceed GWCL 
and/or MTCA method B cleanup levels (Table 2). Nitrate levels in this well have 
increased from below 10 to over 70 mg/L since monitoring of this well began in 2000.  
The source of nitrate contamination may be the manure from the old chicken farm up-
gradient to the north, or some other off-site source.  An on-site source is highly unlikely 
given the flow directions and chemical concentration gradients.  The groundwater 
migration pathway of nitrates to MW-21c is not known at this time.  Nitrate 
concentrations in the overlying Outwash aquifer in the vicinity of MW-21c (MW-17a and 
MW-18a) are relatively low (below 5 mg/L as N). Total manganese concentrations in 
MW-21c also exceed GWCL and/or MTCA method B cleanup levels (Table 2), but have 
shown a declining trend from 1000 to 250 mg/L since monitoring began in 2000.  
 
It is currently not known whether organic or inorganic contaminants occur at 
concentrations above standards down-gradient of wells MW-2c, MW-5c, and MW-22c in 
the Interflow aquifer on the site.   
 

4.2.4 Deeper Basalt Aquifers 
 
Deeper basalt aquifers (greater than 300-ft bgs) occur below the Interflow aquifer, but are 
not currently monitored.  Vertical transport of contaminants to the Frenchman Springs 
aquifer occurred historically and locally through the open borehole of 33E1.  Vertical 
migration through vertical fractures in basalt aquitards is also possible, but not dominant 
given the thick sequence of basalt aquitards separating the aquifers.   
 
Groundwater quality data for the Frenchman Springs aquifer are available from three 
nearby locations: wells 33E1 (old landfill supply well), 33M1 (new landfill supply well), 
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and 32A2 (Atkins new well).  Water pumped from 33E1 in 1989 contained inorganic and 
organic contaminants at concentrations well above cleanup levels, and in some cases 
similar to concentrations in the Roza aquifer (B&V and PGG, 1990b) which should have 
been sealed-off in that well as a result of seal improvements in 1986.  The high 
concentrations suggest that the seal improvements of 1986 were not successful in 
preventing vertical migration of Roza groundwater within the borehole.  Therefore, these 
groundwater quality data are representative of water in the 33E1 well bore at that time, 
but not the Frenchman Springs aquifer in general.   Although the concentrations from that 
sample do not reflect general deep aquifer conditions, they do indicate a point-source of 
contamination to the Frenchman Springs aquifer at the location of 33E1 beginning in 
1974 and extending until 1993 when the well was pressure grouted and decommissioned. 
 
Atkins’ new well (32A2) was sampled in 1986 for seven inorganic parameters (NHS Inc. 
1986), and in 1989 for volatile organic parameters (B&V and PGG, 1990b).  The 
inorganic data do not clearly indicate the presence of landfill contaminants; however, 
three volatile organic compounds were estimated to occur (in the absence of blank 
contamination) below the practical quantitation limit and below cleanup levels.    
 
Water quality samples collected during installation of new landfill water supply well 
33M1 contained low levels of benzene (1.3 ug/L) and tetrachloroethene (1.7 ug/L) in the 
Frenchman Springs aquifer (PGG, 1993).  A general lack of benzene in the upgradient 
Interflow aquifer, and the potential presence of benzene in air and fluids circulated during 
drilling of 33M1, suggest the benzene in the sample may not have been derived from the 
aquifer. However, a pathway through the 33E1 borehole that directly connected the Roza 
and Frenchman Springs aquifers could explain the presence of benzene.  
Tetrachloroethene is documented within both the Roza and Interflow aquifers. 

4.2.5 Outwash Aquifer 
 
Low level VOC contamination is currently evident in Outwash aquifer well MW-6a. 
However, in 1999 and 2001 there were also detections of PCE in MW-10a, MW-11a, and 
MW-14a, and detections of TCE in MW-14a, which were marginally above the MTCA-B 
standard.  MW-18a was sampled for VOCs in June 2000, October 2000, and April 2001.  
Results of those samples showed concentrations of 1,1-DCA marginally above the State 
groundwater quality and/or MTCA method B cleanup levels (Table 3).  MW-18a has not 
been sampled for VOCs since 2001. 
 
MW-6a is currently monitored and contains concentrations of PCE and 1,1-DCA at levels 
marginally above the GWCL and/or MTCA method B cleanup levels (Table 3). 
Sampling in 2000 and 2001 also indicated 1,1-DCE marginally above the standards and 
sampling in 1999, 2000 and 2001 indicated TCE marginally above the standards. 
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The source of low level VOC contamination in the Outwash aquifer may be from 
contaminants migrating in the Roza and Interflow aquifers and then discharging into the 
Outwash aquifer where the basalt aquifers sub-crop into the outwash. 
   
MW-6a also contains concentrations of chloride, nitrate, TDS, and dissolved arsenic 
above the GWCL and/or MTCA method B cleanup standards (Table 3).  MW-6a began a 
sudden increasing trend in a number of inorganic parameters in July 2003, including 
chloride, nitrate, barium, calcium, cobalt, copper, magnesium, nickel, and sodium.  The 
source of the increase may be from enhanced leaching of fertilizers applied to poplar 
trees planted along the property boundary in 2002, or from enhanced leaching of refuse 
from water applied to a large fire that occurred in 2002.  No other wells have shown a 
similar sudden increase.  
 
Elevated concentrations of arsenic occur in all outwash aquifer wells at levels exceeding 
the GWCL and/or MTCA method B cleanup level (Table 3). The concentration of 
arsenic across the site is elevated and fairly constant within each aquifer, suggesting a 
naturally occurring constituent. 
 
Except for one sampling event in 2001 for bis(2-ethylhexyl) phthalate in MW-14a which 
exceeded the GWCL, no organic constituents have been detected above the standards in 
down-gradient Outwash aquifer wells MW-1a, MW-10a, MW-11a, MW-14a and MW-
23a. Also, total iron, total manganese, and TDS are the only inorganic parameters, 
besides naturally occurring arsenic, which occasionally exceed the GWCL in some of 
these wells (Table 3), suggesting no transport of contaminants has occurred in the 
Outwash aquifer off site to the south.   
 
Transport of contaminants in the Outwash aquifer off site to the east beyond MW-6a is 
not known.  Transport of contaminants in the Outwash aquifer off site to the west beyond 
MW-18a is also not well known.  However, MW-17a (located southwest of MW-18a) 
was sampled for VOCs in 2000, 2001, and 2004.  Results of those samples indicated low 
concentrations of 1,1 DCA and 1,2 dichloropropane in 2000 and 2001 below the State 
groundwater quality and/or MTCA method B cleanup levels, but in 2004 no organic 
constituents were detected, suggesting contaminant transport in the Outwash aquifer 
beyond MW-18a is minimal. 
 

4.3 PRELIMINARY CONTAMINANTS OF CONCERN 
 
Extensive groundwater quality monitoring at the site indicates a number of chlorinated 
organic compounds, semi-volatile organic compounds, fuel compounds, and inorganic 
contaminants occur in one or more aquifers beneath the Site.  To facilitate the RI/FS, a 
preliminary list of Contaminants of Concern (COCs) has been generated (Table 4). 
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Finalized COCs and other indicator parameters, as well as a list of analytical methods, 
will be defined within the sampling and analysis plan (Section 5.1 below).    
 
The criteria for listing a parameter as a preliminary COC is that the parameter continues 
to exceed either GWCL or MTCA-B clean up levels (Tables 1-3). Exceptions to this 
criteria are 1,1-dichloroethene, chloromethane, and toluene, which have exceeded 
MTCA-B cleanup levels at least once in the past and are considered important parameters 
for understanding the fate and transport of particular families of organic compounds.  The 
GWCLs are the threshold concentrations that establish a corrective action requirement 
under the solid waste permitting regulation WAC 173-351 (and other State waste 
discharge permit programs).  The MTCA cleanup levels are used within corrective action 
programs to define the extent of the cleanups.  Since the purpose of Tables 1, 2, 3 and 4 is 
to identify a preliminary set of contaminants of concern for the RI/FS, both the GWCL 
and MTCA Method B criteria are considered; however, for purposes of defining cleanup 
requirements within this RI/FS, only the MTCA Method B cleanup levels will be used.   
 
Chloride, sulfate, and total dissolved solids are included in the preliminary COC as 
indicator parameters, and nitrate is included to investigate site-wide nitrate trends.  
 
The COC list is only one group of analytes to be used for the RI/FS.  Other groups 
include parameters indicative of geochemical conditions and natural attenuation, and 
parameters necessary to support analysis of remedies in the FS. 
 

4.4 EVALUATION OF CLEANUP REQUIREMENTS UNDER MTCA 
 
Cleanup levels, points of compliance, and cleanup actions will be defined based on the 
RI/FS and in accordance with the MTCA regulation and the WAC 173-351 permit for 
continued use of the site for solid waste management.   The sole basis for cleanup of 
groundwater will be MTCA cleanup requirements.  Although actions to prevent ecologic 
and human health risks from direct soil contact and landfill gas contact will also meet 
MTCA standards, actions for those pathways have already been designed, primarily using 
solid waste engineering criteria and regulations (under WAC 173-351).  Direct contact 
with soils will be prevented by capping the landfill, and landfill gas will be passively 
vented and flared (thermally destroyed). 
  
The 2,000 drums and/or hazardous material derived from the drums that constitute a 
potential continuing source of contamination will be removed to the extent practical in an 
interim remedial action defined in the Interim Remedial Action Plan. If during removal of 
drums surrounding soils are impacted, soil removal will be performed based on 
protection of groundwater and not soil direct contact. 
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As an interim action, the old landfill will be capped with natural and synthetic materials 
in accordance with engineering plans and specifications to be approved by Grant County 
Health District and Ecology.  The cap will prevent wildlife and plants from being 
exposed to hazardous substances and will therefore likely meet the requirements for an 
exclusion from a terrestrial ecological evaluation according to WAC 173-340-7491(1)(b). 
An assessment of conformance with the exclusion requirements will be provided as part 
of the remedial investigation work described below.    
 
Although removal of “hot spots” within the landfill refuse may be selected as a remedial 
action based on the results of the RI/FS, refuse within the municipal solid waste landfill 
will not be considered “soil” for the purposes of applying the MTCA regulation.  
Geologic materials surrounding the refuse in the vertical and lateral directions will be 
considered “soil.”  These definitions will not reduce the PLP’s obligations to meet 
cleanup levels for soil and groundwater. Soil hot spot removal within the landfill cap 
area, if performed, will be based on protection of groundwater.  
 
Under MTCA, the standard point of compliance for groundwater would be throughout 
the site from the uppermost level of the saturated zone extending vertically to the lowest 
depth which could potentially be affected by the site.  However, it is likely that it is not 
practicable to meet the groundwater cleanup levels at the standard point of compliance 
within a reasonable restoration timeframe. Therefore, a conditional point of compliance 
on County property will likely be proposed in accordance with WAC 173-340-720(c).  
Cleanup levels for groundwater will be based on drinking water criteria as implemented 
in MTCA Method B (WAC 173-340-720). 
 

4.5 REVIEW OF POTENTIAL EXPOSURE PATHWAYS 
 
To fill data gaps, and meet MTCA RI/FS information requirements, this section reviews 
the status of potential exposure pathways.  The pathways are considered to be either not 
present currently, rendered inactive by proposed interim actions (landfill capping and 
landfill gas venting and destruction), or potentially active after interim action. 
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Potential Exposure Pathway Status at Ephrata Landfill 
Landfill gas to groundwater to human 
contact/ingestion 

Potentially active 

Soil to groundwater to human 
contact/ingestion 

Potentially active 

Soil to groundwater to off-site surface 
water (direct human or animal contact  with 
off-site surface water) 

Potentially active 

Direct human or animal contact with 
landfill gas 

Inactive after interim action (landfill gas 
control) 
 

Direct human or animal contact with soil Inactive after interim action (landfill 
capping).  Conformance with standards to 
be confirmed. 

Direct human or animal contact with on-
site surface water 

Not present 

 
Except for direct exposure to soil, all of the potentially active exposure pathways involve 
groundwater, which may become contaminated by leaching of soil and refuse or 
indirectly as a result of diffusion from contaminated landfill gas.  Direct exposures to 
landfill gas and contaminated soil are precluded by the proposed interim actions; 
however, an RI task will evaluate whether the interim actions support an exclusion from 
MTCA’s terrestrial ecological evaluation requirements.  Site contaminants do not directly 
discharge to surface waters. 
 

4.6 DATA GAPS AND SUMMARY OF RI/FS TASKS 
 
The scope of investigation and feasibility study tasks to be performed during the RI/FS 
complements the existing body of knowledge on the nature and extent of contamination 
summarized in sections above.  The principal uncertainties for the remedial investigation 
at this time are: 
 

• Detailed knowledge of the source of groundwater contamination within the Roza 
aquifer at the north end of the landfill. 

• The lateral extent of groundwater contamination within the Interflow aquifer. 
• Whether or not cleanup levels are exceeded in the Frenchman Springs aquifer. 

 
The combination of prior information and work conducted for the RI/FS will meet the 
informational standards of MTCA.  Principal investigation tasks to fill the data gaps 
listed above are: 
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• Observe, sample, and photograph drums removed during the interim action. 
• Observe, sample, and photograph soils and rock surrounding drums removed 

during the interim action. 
• Sample soils and/or soil gas in other potential source areas at the north end of the 

landfill. 
• Sample groundwater along the known groundwater pathways between 

contaminant source areas and downgradient locations with concentrations below 
MTCA Method B cleanup levels. 

• Further evaluate groundwater and contaminant pathways using groundwater level 
measurements, hydraulic conductivity measurements, and a long term aquifer 
pumping test. 

 
The feasibility study will evaluate remedial alternatives in compliance with MTCA 
remedy selection requirements. This analysis will address the effectiveness, 
implementability, and cost of different cleanup technologies, ranging from aggressive 
removal technologies to containment and natural attenuation technologies.  The 
presumptive remedy of capping and venting/flaring gas from the old landfill will be 
incorporated into considerations for additional actions.  Where appropriate, the feasibility 
study will evaluate different remedial technologies for specific areas of the site or for 
different contamination levels. Specific analyses to be performed during the feasibility 
study include the following: 
 

• Technology Identification and Screening 
• Development of Remedial Alternatives 
• Evaluation Criteria for Remedial Alternatives 
• Detailed Evaluation of Remedial Alternatives 
• Conclusion/Recommended Remedy 

5 REMEDIAL INVESTIGATION TASKS 
 
This section describes tasks to be undertaken during the remedial investigation.  Primary 
tasks are those that will be performed regardless of additional information.  Contingency 
tasks are those that may or may not be required, depending on the results of primary 
tasks.  
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5.1 PRIMARY INVESTIGATION TASKS 
 
The following sections describe the primary investigation tasks. 

5.1.1 Task 1 – Management and Planning 
 
PLPs will communicate with Ecology, the Health District, and consultants to promote 
smooth progress toward project goals and to control costs.  Communication will be 
through channels described in the Agreed Order.  The following paragraphs describe 
additional planning documents that will guide the work. 
 
A Combined Sampling and Analysis Plan (SAP) and Quality Assurance and Quality 
Control Plan (QAP) will be generated to define the details of field investigations, 
laboratory analyses, and quality assurance measures. They will meet or exceed 
requirements in WAC 173-340-820 and -830.  Finalized COCs and indicator parameters3 
will be defined within the plan, as well as a list of analytical methods.  Methods will be 
specified for a list of parameters to be analyzed in an on-site laboratory during drum 
excavation and exploration of other possible sources at the north end of the landfill.  The 
draft will be submitted to Ecology for review.  PLPs will address Ecology comments and 
submit a draft final SAP/QAP.  Upon Ecology approval, the plan will be final.   
 
A Health and Safety Plan (HSP) will be generated to define protective measures for 
workers during on-site RI activities.  It shall meet or exceed requirements of WAC 173-
340-810.  The draft will be submitted to Ecology for review and comment.  PLPs will 
address Ecology comments and submit a final SAP/QAP.   

5.1.2 Task 2 – Investigate Extent of Contamination from Drums 
 
In addition to engineering observation of the drum removal contractor, a professional will 
be on site during excavation to document conditions of the drums and surrounding waste, 
soil, and rock for purposes of the remedial investigation.  Field tasks will include: 
 

• Establishing lateral and vertical coordinates of key site features including rock 
outcrops, drums, and environmental samples.   

• Photographing drums, drum labels, surrounding waste and soil, and rock. 
• Retrieving and archiving legible drum labels. 
• Sampling the contents of drums or other waste volumes for purposes of waste 

designation and disposal. 

                                                 
3 Indicator parameters are likely to include constituents of industrial waste and leachate that are not 
included as COCs, but may assist with identification of the source of groundwater contamination.  Possible 
examples are calcium, chloride, and low molecular weight fatty acids. 
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• Observing and sampling surrounding waste, soil, and possibly soil gas and rock to 
assess the limits of excavation and contaminant migration. 

• Mapping, describing, and photographing newly-exposed geology. 
• Observing moisture and groundwater conditions for purposes of contaminant 

migration. 
• Identifying and locating pathways of contamination that will not be excavated and 

thus require exploration by other means. 
• Performing or assisting with on-site chemical analyses. 
• Providing environmental data to the engineering supervisor to aid in setting 

directions and limits of excavation. 
• Assisting with project communication to the county, city, and agencies. 

 
Work will be documented through maintenance of a daily field log, with coordinated logs 
of samples and photographs.  A GPS-based field survey is anticipated, with lateral and 
vertical precisions of 5 and 2 feet, respectively.  Samples will be analyzed for all or some 
COCs and indicator parameters, depending on the matrix, and appropriate waste 
designation parameters.  An on-site chemical laboratory will be established to quickly 
analyze samples for a subset of COCs, indicator parameters, and possibly waste 
designation parameters.  The on-site laboratory data will be used to guide further 
excavation.  Project personnel will facilitate a discussion amongst the PLPs and Agencies 
to agree on the limits of excavation based on field data. 
 

5.1.3 Task 3 – Explore for Other Contamination Sources 
 

Backhoe test pits and soil borings will be used to sample waste and soil over an 
approximately triangular area at the north end of the landfill between stations MW-8b, 
GP-5, and MW-7b (Figure 2). Results of previous geophysical surveys along the 
northern part of the landfill (B&V and PGG, 1990b) will be reviewed to help select 
locations.  Sample stations will be on approximately 100-ft centers.  Test pits will first be 
used throughout the flat northwestern-most portion of that area where depth to basalt is 
anticipated to be less than 10 feet.  Samples will be collected from the bucket within each 
major stratum encountered with a default sampling interval of 5 feet.  This strategy 
should result in about 180 soil samples (including samples from the borings discussed 
below).  The geologist will log and sample materials encountered but will not enter the 
pits.   
 
A drill rig will be used to explore and sample wastes in areas where basalt is anticipated 
to be greater than 10 feet deep, and where basalt was not encountered in a test pit.  A 
sonic drill rig will likely be used.  General approaches to management of investigation-
derived waste, sampling, and chemical analysis techniques will be as for the test pits.   
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All samples will be split into two aliquots: one for possible on-site analyses, and one for 
possible analysis by an accredited off-site laboratory.  All samples will be screened in the 
on-site laboratory for total volatile organics, electrical conductance, and possibly other 
parameters.  Off-site analyses of COCs by an accredited laboratory will be assigned by 
field and management staff based on geologic observations and on-site screening data, 
with the following goals in mind: 
 

• Establish correlations between screening data and chemical specific analyses – 
this will require samples over a range of concentrations be analyzed on site and 
off site. 

• Perform accredited analyses of COCs on all significantly contaminated samples. 
• Perform accredited analyses of COCs on at least 36 waste/soil samples generated 

by this task (about 20% of the total number of samples anticipated). 
 
 
Wastes and soil will be stockpiled on liners next to each test pit and boring.  The 
explorations and wastes will be temporarily secured pending waste screening.  Excavated 
materials that are contaminated based on on-site screening will be disposed to the lined 
landfill cell.  Uncontaminated waste and soil may be used to backfill test pits and borings. 
Groundwater is not anticipated in the borings; however, if groundwater is encountered, a 
monitoring well will be constructed in lieu of backfilling4.  No permanent wells will be 
allowed within the new landfill access road alignment that will traverse this area. 
 
The locations of all explorations will be surveyed by field staff using GPS. 
 
In addition, soil and landfill gas samples will be collected from temporary samplers 
installed in borings and test pits, and from permanent gas probes and wells.  Samples will 
be analyzed for volatile organic compounds, COCs, and indicator parameters. 
 

5.1.4 Task 4 - Delineate Groundwater Contamination 
 
Additional groundwater monitoring wells will be installed to delineate areas with 
exceedences of MTCA cleanup levels in groundwater.  Locations for additional wells are 
summarized below and shown on Figure 2: 
 

• Interflow Aquifer well east of MW-2c on County property 
• Interflow Aquifer wells near MW-11a and MW-10a on County property if 

possible 
• Frenchman Springs aquifer well near MW-5c 

                                                 
4 A variance from well construction standards may be necessary to construct a well through waste. 
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• Roza aquifer well (vertical) southwest of MW-9b on County property; and two 
angle core holes projecting under the drums from the north (County property) 

 
Drilling of vertical wells will be performed with an air rotary drill rig.  Samples of soils 
will be described but not retained.  Two-inch diameter monitoring wells will be 
constructed in accordance with WAC 173-160. Drill cuttings will be spread at the 
wellhead.  Wells will be developed for sampling, equipped with Grundfos sampling 
pumps, and briefly tested to assess aquifer properties and appropriate sampling flow rate. 
 
Groundwater from the boring advanced into the Frenchman Springs aquifer will be 
sampled at each major aquifer within the Frenchman Springs to a depth of 375 feet, with 
water analyzed with rapid turnaround for indicator parameters and VOCs.  Results of 
water quality analyses, groundwater head, and the boring log will be used to design either 
a single completion monitoring well, or a multi-port sampler using the FLUTe 
(www.flut.com) system or similar.   Potential FLUTe sampling ports could extend from 
the elevation of the (pinched-out) Roza aquifer at about 100 feet depth to the bottom of 
the boring. 
 
Two angle core borings will be advanced under the drums with the goal of identifying 
possible vertical contamination migration pathways within basalt that underlies the 
drums.  The borings will be continuously cored within the basalt, with cores logged and 
stored in boxes.  Rock samples or wipe samples may also be analyzed for contaminants if 
feasible based on field geologist observations.  Angles between 30 and 45 degrees from 
the vertical will be used, with the horizontal dimension toward the south (under the 
drums).   
 
The borings will be completed as single or multiple-completion groundwater sampling 
stations using a FLUTe system or similar.  A request for variance from WAC 173-160 
well construction standards will be submitted for the small diameter and/or multiple 
completions prior to construction.  The field geologist will specify FLUTe construction 
details based on the core log.   
 
Measuring points will be established at all wells, and be surveyed by a County crew.   
 
New and existing wells will be sampled once for COCs and indicator parameters, and up 
to three more times (quarterly) for COCs and indicators detected in the first round.   
 
Based on likely remedies for the site, which could include monitored natural attenuation 
and/or groundwater pump and treat with effluent disposal by evaporation, groundwater 
sampling will include the following parameters in addition to COCs and indicator 
parameters: 
 

• Odor (qualitative) 
• Dissolved oxygen (using field flow through cell) 
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• Redox potential (using field flow through cell)  
• Sulfide, including H2S (using field flow through cell)  
• Total non-methane organic hydrocarbons 
• Biological Oxygen Demand (BOD5) 
• Metals, as both total and dissolved metals    
• Pesticides/Herbicides (specifically including aldrin, chlordane, DDE, DDT, 

Dieldrin, Lindane, Heptachlor, and hydrazine). 
• Aldehydes, including acetaldehyde and formaldehyde 
• Ethane/ethene 
• Nitrate/Nitrite/TKN 
• Total phosphorus and ortho-phosphorus 
• Dissolved Methane 
• Hydrogen (nM) 
• Gasoline/Diesel 

 
For the potential evaporation water disposal remedy, DO, redox, and sulfide are of 
interest to determine if the groundwater is in a reducing state that might cause significant 
odors to be released from an open pond. Total non-methane organic hydrocarbons would 
indicate the maximum quantity of volatile organic compounds that might evaporate.  
BOD5 would allow the pond to be sized to ensure sufficient surface area to prevent 
excessive biological growth/anaerobic conditions.  Pesticide/herbicides and aldehydes are 
of interest as these compounds have extremely low air quality standards.  Ecology may 
not allow evaporation of these compounds directly to the atmosphere (treatment may be 
necessary if they are present). Total metals will be important should the pump and treat 
effluent be discharged to the City of Ephrata Publicly Owned Treatment Works (POTW). 
All of the listed parameters would be useful for assessing in-situ bioremediation.  
Specifically, ethane/ethene are indicators of the successful natural biological 
dechlorination of contaminants. 
 

5.1.5 Task 5 – Exclusion from Terrestrial Ecological Evaluation 
Assessment 

Once the extent of contamination has been delineated, an assessment conforming to the 
requirements for an exclusion from the Terrestrial Ecological Evaluation Assessment 
(WAC 173-340-7491) will be performed. It is anticipated that capping of the old landfill 
will preclude direct contact of wildlife and plants with contamininated soil and meet the 
requirements for an exclusion according to WAC 173-340-7491(1)(b). 
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5.1.6 Task 6 – Pump Groundwater from the Hole 
 
To investigate pathways of contamination in the vicinity of the old landfill, groundwater 
will be pumped from the Hole for a fixed period of time (to be specified later – but 
anticipated to be weeks and months duration) or until water treatment and disposal are no 
longer feasible. Well EW-1 will be pumped at anticipated rates of between 1 and 2 
gallons per minute continuously.  Drawdown and discharge will be measured in EW-1, 
with one Roza aquifer well also monitored for drawdown.  Measurements of discharge 
and groundwater levels within and near the Hole will be used to interpret the connectivity 
of that groundwater body to other bodies and to assess potential contaminant pathways. 
 
Water will be disposed in accordance with the approved SAP, with disposal likely 
occurring by evaporation in a lined pond.  Thus, this test may occur in the spring, 
summer, and fall months.  Air quality permit requirements will be evaluated for this 
disposal method.  
 
Key water quality parameters will be sampled infrequently over the duration of the test. 
 
 

5.2 CONTINGENCY INVESTIGATION TASKS 
 
Depending on the results of the primary investigation tasks, additional field tasks may be 
required to meet MTCA remedial investigation standards.  Upon completion of the 
primary investigation tasks (only one round of well sampling), PLPs will summarize field 
information in a technical memorandum that also identifies remaining data gaps, if any.  
The memo will be submitted to the Agencies for review and comment.   Based on the 
memo and MTCA information requirements, the PLPs and Agencies shall seek 
agreement on any further remedial investigation tasks.  
 

6 DATA MANAGEMENT, REPORTING, AND QA/QC 
 
The following sections describe how data collected during the remedial investigation will 
be managed, reported, and quality assured.   

6.1 DATA MANAGEMENT 
 
The following data management tools will be used to archive all data collected during the 
remedial investigation: 
 

• Field logs will be photocopied weekly and mailed or faxed to an off-site location. 
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• A soils and gas database similar to the existing groundwater quality database will 
be established.  Data to be imported into the database will include: coordinates of 
key site locations; station IDs; and all soil and gas sampling results (both field and 
laboratory analyses). 

• Groundwater quality data will be imported into the existing groundwater 
database. 

• Field photos of drum removal and soil excavations will be categorized and 
archived digitally. 

• Daily field logs documenting field activities, soil pit and borings, and other key 
observations will be copied and kept on file. 

• All borings and well designs will be constructed and archived in a digital format. 
• All aquifer pumping test data, including pumping from the Hole, will be input 

into an MS Excel spreadsheet and time drawdown plots will be constructed. 
• Pacific Groundwater Group performs daily backups and monthly archiving of 

networked hard drive contents.  In addition, project directories will be backed-up 
to compact disks weekly. 

  
 

6.2 REPORTING 
 
Data collected during the primary and subsequent contingency remedial investigations 
will be summarized in the RI/FS report. The report will include tabular and graphical 
summaries of all chemical testing data (field and laboratory), test pits and borings, well 
logs, and aquifer test data.  
 

6.3 QA/QC 
 
Standard quality control/quality assurance (QA/QC) procedures of the analytical 
laboratories such as running laboratory blanks, duplicates, matrix spikes, and surrogate 
analyses will be performed in accordance with a QA/QC plan included with the sampling 
and analysis plan.  Laboratory reports and QA/QC summaries will be attached to the final 
RI/FS report as appendices.  
 

7 FEASIBILITY STUDY TASKS 
The following sections describe tasks to be performed as part of the feasibility study. 
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7.1 TECHNOLOGY IDENTIFICATION AND SCREENING 
 
The FS will identify remedial technologies applicable to the various media and areas at 
the Site and rank the technologies based on three criteria, as indicated below: 
 
Criteria  Definition Rankings 
Technical 
Feasibility 

Engineering issues including the 
ability of the technology to 
function effectively and achieve 
meaningful progress in a timely 
manner toward remediation 
goals, based on contaminant 
characteristics and concentrations 
and site conditions. 

Feasible, Infeasible 

Implementability Administrative issues including 
regulatory approvals, schedule, 
constructibility, access, 
monitoring, operation & 
maintenance, community 
concerns, and other factors.  

Implementability issues 
will be noted. 

Cost Relative cost including capital 
and future annual operating, 
maintenance, and monitoring 
costs. 

Low, Medium, High, 
Prohibitive 

 
As part of the screening, each technology will be retained or not retained.  Retained 
technologies will be assembled into remedial alternatives. The following presents a 
preliminary identification and screening of technologies.  Technologies are grouped into 
three general categories: 
 
 1. Additional Source Control Elements 

• Excavation of Hot Spots in Refuse – Anticipated to be feasible and 
implementable, but may be screened out due to high cost. 

• Excavation of all refuse – This technology will be screened out due to 
implementability concerns and high cost. 

• Active landfill gas treatment (the need for this technology depends on whether the 
conceptual site model identifies landfill gas migration as a contaminant migration 
pathway). 

2. On-Site Groundwater 
• Monitored Natural Attenuation (MNA) – Retained 
• Groundwater Physical Containment – Anticipated to be screened out as 

technically infeasible in basalt due to the complex bedrock environment; 
however, maybe applicable in limited areas of refuse/outwash. 
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• Groundwater Pump and Treat – Retained 
o Extraction from the Hole year-around, as compared to seasonally for the 

interim action.   
o Extraction from the Rosa aquifer as needed to provide plume hydraulic 

containment/treatment. 
o Treatment/Water Disposal Options (The following options will be 

screened and one option will be carried forward into the remedial 
alternatives): 

 Extensive Treatment, Disposal by Re-injection/infiltration (no 
surface water discharge point is available at or near the site). 

 Mid-Level Treatment, Disposal To City of Ephrata POTW 
 No Treatment or Low-Level Treatment, Disposal by Evaporation 

• In-situ Treatment – Applicable technologies will be identified, but will likely be 
screened out as infeasible due to the complex hydrogeology and mix of 
contaminants. 

3. Off-Site Groundwater 
• MNA – Retained. 
• Groundwater Pump and Treat – It is anticipated that groundwater pump and treat 

from the downgradient Interflow and Outwash aquifers (beyond the landfill 
property boundary) will be screened out due to high cost.  The downgradient 
aquifers have high transmissivity, resulting in high groundwater pumping rates to 
control a plume. 

• In-situ Treatment – Will be screened out due to dilute contaminant concentrations 
in off-site aquifers. 

• Point Source Treatment (well-head treatment)/Alternative Water Supply – 
Technologies for existing off-site groundwater wells will be identified and 
screened.  Treatment alternatives could include reverse osmosis and/or carbon 
adsorption (zeolite for vinyl chloride). Alternative water supply technologies 
could include bottled water or a new well in a deeper aquifer, or extension of 
public water supply.  One treatment or alternative water supply option will be 
selected.   
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7.2 DEVELOPMENT OF REMEDIAL ALTERNATIVES  
 
The second stage of remedy evaluation within the FS will be to present the remedial 
alternatives developed from the technologies that passed the screening process and 
identify fundamental assumptions and design parameters that will be applied to all 
alternatives.   These items include specific average and maximum concentration for each 
contaminant, landfill leachate release rates, aquifer and groundwater physical parameters, 
groundwater travel times, and similar factors.  The remainder of the section will be 
devoted to describing each remedial alternative, including providing feasibility study 
level design parameters and costs of remedial actions and treatment systems, estimating 
the time to reach cleanup levels, identifying appropriate institutional controls, and 
discussing implementability factors, advantages, and disadvantages. Probable remedial 
alternatives are: 
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Alt. 1  - No Action X        
Alt. 2 – MNA I    X X   X 
Alt. 3 – MNA II  X X X X   X 
Alt. 4 – Pump & Treat I     X  X X 
Alt. 5 – Pump & Treat II      X X X X 
Alt. 6 – Pump & Treat III  X X  X  X X 
*  Use of Active LF Gas System depends on the differences between performance of 
passive and active systems. 
 

The description of MNA for Alternatives 2 and 3 will address the criteria for natural 
attenuation listed in WAC 173-340-360. Groundwater capture zones for the groundwater 
pump and treat alternatives will be determined through groundwater modeling. Cost 
estimates and conceptual designs will be prepared for each alternative. The format of 
the cost estimates will allow for direct comparison of costs between each alternative, 
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and will include initial capital and future operation, monitoring, and maintenance costs 
based on the estimated duration of the remedial action.  
 

7.3 EVALUATION CRITERIA FOR REMEDIAL ALTERNATIVES 
 
The third step in the FS will identify and define the remedial alternative evaluation 
criteria in accordance with MTCA requirements.  These criteria are: 
 

• Overall protection of human health and the environment 
• Compliance with ARARs 
• Short-term effectiveness 
• Long-term effectiveness 
• Reduction of toxicity, mobility, and volume through treatment (permanence) 
• Implementability 
• Cost 
• Community concern 

 

7.4 DETAILED EVALUATION OF REMEDIAL ALTERNATIVES 
 
The fourth step of the FS will evaluate the remedial alternatives using the remedial 
alternative evaluation criteria.  Each alternative will be evaluated using each criterion 
with a scoring system of 1, 2 or 3.   The scoring system will be defined in the text.  Costs 
will be compared (as present worth costs).  A disproportionate cost analysis will be 
prepared to evaluate the relative benefits and costs of the alternatives.  The analysis will 
be completed in accordance with MTCA guidance. 
 

7.5 CONCLUSION/RECOMMENDED REMEDY 
 
The final FS step will provide conclusions of the FS and recommend a remedy based on 
remedial alternatives evaluation. 
 

8 PREPARATION OF THE RI/FS REPORT 
 
The RI/FS report will be prepared as a draft for review and comment by Ecology.  
Ecology will provide written comments on the RI/FS report and written responses to 
these comments will be provided by the PLPs.  After the comments from Ecology have 
been addressed, a revised RI/FS report will be prepared to reflect the comments and 
responses from the draft RI/FS. This version of the RI/FS will be made available for 
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public and stakeholder review during a 30-day public comment period. The RI/FS will be 
finalized after completion of a public comment period. 
 

9 PROJECT SCHEDULE ISSUES 
 
A firm project schedule cannot be established without considering coordination of RI and 
interim action field tasks, and management issues.  The following key schedule issues are 
identified to assist in overall project schedule development: 
 

• Drum removal must be contemporaneous with evaluation of environmental 
conditions near the drums (RI Task 2). 

• Exploration for other contamination sources should follow drum removal. 
• Disposal of water pumped from the hole will be by evaporation and thus limited 

to spring, summer, and fall. 
• Contingency tasks must follow submittal and discussion of all primary RI tasks 

(but only one round of groundwater sampling), removal of drums, and one season 
of pumping water from the hole. 
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TABLE 1: Summary of Constituents Exceeding Groundwater Contaminant Levels (GWCL) and MTCA Method B in The Roza Aquifer 
Grant County Ephrata Landfill (October 1989 through December 2005)

STANDARDS ROZA WELLS
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary Atkins Old EW-1 "Hole" EW-2 MW-19b MW-3b MW-7b MW-9b

Inorganics
Chloride 250 mg/L Total Samples 40 3 3 18 44 37 41

Max Value 17.4 1800 960 30 1510 1180 2060
Min Value 2.5 1600 880 18.4 70.5 9 42.48
Most Recent Value 9.8 1600 960 20.1 472 276 1260
GWCL Exceedances 0 3 3 0 36 29 39
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Nitrate as Nitrogen 10 mg/L as N Total Samples 25 3 3 17 29 25 28
Max Value 3.2 ND 0.69 0.047 2.01 6.39 20.1
Min Value 0.004 ND 0.56 ND ND ND 0.016
Most Recent Value 0.776 0 0.66 0.01 0.01 0.296 0.566
GWCL Exceedances 0 0 0 0 0 0 2
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Nitrite as Nitrogen 10 mg/L as N Total Samples 25 3 3 17 29 25 28
Max Value 27.1 ND 0.064 0.01 0.02 0.056 0.354
Min Value ND ND 0.032 ND ND ND 0.021
Most Recent Value 0.01 0 0.064 0.01 0.01 0.05 0.093
GWCL Exceedances 1 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Sulfate 250 mg/L Total Samples 40 3 3 18 45 37 41
Max Value 41.2 1200 1100 1020 1560 990 1790
Min Value 0.525 1100 1100 290 1.689 2.216 2.935
Most Recent Value 20.8 1200 1100 573 142 187 328
GWCL Exceedances 0 3 3 18 28 25 38
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Total Dissolved Solids 500 mg/L Total Samples 34 3 3 18 34 31 32
Max Value 690 5100 3000 1750 5360 6850 11200
Min Value 200 4400 2900 959 326 1350 440
Most Recent Value 230 4400 3000 959 2040 1350 4020
GWCL Exceedances 1 3 3 18 33 31 31
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Organics
1,1,1-Trichloroethane 200 7200 ug/l Total Samples 34 3 3 20 33 31 32

Max Value 0.49 ND ND ND 390 440 ND
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 1 2 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

1,1-Dichloroethane 1 800 ug/L Total Samples 36 3 3 20 41 34 35
Max Value ND 11 24 ND 1200 340 25
Min Value ND 4.3 21 ND ND 2.6 ND
Most Recent Value ND 11 21 ND 11 16 11
GWCL Exceedances 0 3 3 0 40 34 34
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 1 0 0

1,2-Dichloroethane (EDC) 0.5 0.48 160 ug/L Total Samples 36 3 3 20 41 34 35
Max Value ND ND 3.1 ND 310 170 4.5
Min Value ND ND 2.8 ND ND ND ND
Most Recent Value ND ND 2.8 ND 2.2 3.7 1.6
GWCL Exceedances 0 0 3 0 38 32 28
MTCA-B carcin Exceedances 0 0 3 0 38 32 28
MTCA-B non-carcin Exceedances 0 0 0 0 2 1 0

Chloroethane 15 3200 ug/L Total Samples 36 3 3 20 39 34 35
Max Value ND 3.3 21 ND 580 810 17
Min Value ND 1.8 17 ND 0 ND ND
Most Recent Value ND 3.3 17 ND 350 140 12
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 3 0 21 18 1
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

1,1-Dichloroethene 0.073 40 ug/L Total Samples 36 3 3 20 41 34 35
Max Value ND ND 1.1 ND 6.6 110 3.2
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 1 0 20 17 14
MTCA-B non-carcin Exceedances 0 0 0 0 0 1 0



STANDARDS ROZA WELLS
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary Atkins Old EW-1 "Hole" EW-2 MW-19b MW-3b MW-7b MW-9b
Tetrachloroethene (PCE) 0.8 0.081 80 ug/L Total Samples 36 3 3 20 41 34 35

Max Value 0.64 ND 2 ND 1.3 1.2 21
Min Value ND ND 1.4 ND ND ND 3.4
Most Recent Value ND ND 2 ND ND ND 4.5
GWCL Exceedances 0 0 3 0 3 2 35
MTCA-B carcin Exceedances 1 0 3 0 6 7 35
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Trichloroethene (TCE) 3 0.11 2.4 ug/L Total Samples 36 3 3 20 41 34 35
Max Value ND ND 1.1 ND 24.8 5.4 6.4
Min Value ND ND 1 ND ND ND ND
Most Recent Value ND ND 1.1 ND ND ND 1.4
GWCL Exceedances 0 0 0 0 3 4 5
MTCA-B carcin Exceedances 0 0 3 0 18 14 34
MTCA-B non-carcin Exceedances 0 0 0 0 4 4 6

cis-1,2-Dichloroethene 80 ug/L Total Samples 36 3 3 20 40 34 35
Max Value 0.031 19 26 ND 75 72.21 109.36
Min Value ND 12 26 ND ND ND 19
Most Recent Value ND 19 26 ND 3 1.6 20
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 1

trans-1,2-Dichloroethene 160 ug/L Total Samples 36 3 3 20 41 35 34
Max Value ND ND ND ND 223 16 0.8
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND 1 ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 1 0 0

Vinyl Chloride 0.02 0.029 24 ug/L Total Samples 36 3 3 20 41 34 35
Max Value ND 61 29 ND 680 150 70
Min Value ND 21 29 ND ND ND 17
Most Recent Value ND 61 29 ND 6.4 2.2 32
GWCL Exceedances 0 3 3 0 40 33 35
MTCA-B carcin Exceedances 0 3 3 0 40 33 35
MTCA-B non-carcin Exceedances 0 2 3 0 20 11 26

1,2-Dichloropropane 0.6 0.64 ug/L Total Samples 36 3 3 20 41 34 35
Max Value 1.6 1.3 21 ND 360 240 42
Min Value ND ND 18 ND ND ND 3.5
Most Recent Value ND 1.3 18 ND 5.1 4.2 5.1
GWCL Exceedances 1 2 3 0 39 31 35
MTCA-B carcin Exceedances 1 2 3 0 39 31 35
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Bromodichloromethane 0.3 0.71 160 ug/L Total Samples 36 3 3 20 39 34 34
Max Value ND ND ND ND 7 240 ND
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 1 1 0
MTCA-B carcin Exceedances 0 0 0 0 1 1 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 1 0

Chloromethane 3.4 ug/L Total Samples 36 3 3 20 39 34 35
Max Value ND ND ND ND 35 31 32
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 5 3 3
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Dichloromethane (Methylene Chloride) 5 5.8 480 ug/l Total Samples 36 3 3 20 41 34 35
Max Value ND ND ND ND 24 230 21
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND 18 6.8 ND
GWCL Exceedances 0 0 0 0 7 8 2
MTCA-B carcin Exceedances 0 0 0 0 7 8 2
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Chloroform 7 7.2 80 ug/L Total Samples 36 3 3 20 39 34 34
Max Value ND ND ND 0.22 5 20 ND
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 2 0
MTCA-B carcin Exceedances 0 0 0 0 0 2 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

2-Butanone 4800 ug/L Total Samples 31 3 3 19 32 28 29
Max Value 0.79 ND ND ND 9800 2200 1.3
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 1 0 0



STANDARDS ROZA WELLS
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary Atkins Old EW-1 "Hole" EW-2 MW-19b MW-3b MW-7b MW-9b
4-Methyl-2-Pentanone (MIBK) 640 ug/L Total Samples 30 3 3 19 29 28 29

Max Value ND ND ND ND 8100 1500 0.63
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 4 2 0

Acetone 800 ug/L Total Samples 31 3 3 19 32 29 30
Max Value 9.6 13 ND 7 16000 7300 8.6
Min Value ND ND ND ND ND ND ND
Most Recent Value ND 13 ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 2 1 0

Benzene 1 0.8 24 ug/L Total Samples 36 3 3 20 41 34 35
Max Value ND 2.6 2.3 ND 43 51 3.7
Min Value ND 1.2 2 ND ND ND ND
Most Recent Value ND 2.6 2 ND 20 2.7 1.9
GWCL Exceedances 0 3 3 0 39 31 26
MTCA-B carcin Exceedances 0 3 3 0 39 31 27
MTCA-B non-carcin Exceedances 0 0 0 0 5 5 0

1,4-Dichlorobenzene 4 1.8 ug/L Total Samples 36 4 4 20 41 33 34
Max Value ND 1.3 1 ND 8 15 1.9
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND 6.8 3.1 1.9
GWCL Exceedances 0 0 0 0 8 8 0
MTCA-B carcin Exceedances 0 0 0 0 15 13 2
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Ethylbenzene 800 ug/L Total Samples 36 3 3 20 39 34 35
Max Value ND ND ND 9.7 830 680 ND
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND 9.8 ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 1 0 0

Toluene 1600 ug/L Total Samples 36 3 3 20 41 33 34
Max Value 0.5 ND ND 0.83 17000 5200 1.1
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 4 4 0

Bis(2-ethylhexyl) Phthalate 6 6.3 320 ug/L Total Samples 6 3 3 4 8 6 7
Max Value 1.8 ND ND 9.3 15 7.3 2
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 1 1 1 0
MTCA-B carcin Exceedances 0 0 0 1 1 1 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Acrylonitrile 0.07 0.081 8 ug/L Total Samples 31 3 3 19 31 28 29
Max Value ND ND ND ND ND ND 0.51
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 1
MTCA-B carcin Exceedances 0 0 0 0 0 0 1
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Metals
Antimony, Dissolved 6.4 ug/L Total Samples 35 3 3 17 35 32 33

Max Value 5.6 ND ND ND ND ND 9.6
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 1

Arsenic, Dissolved 0.05 0.058 4.8 ug/L Total Samples 35 3 3 17 35 32 33
Max Value 5.2 ND 90 ND 6 7.2 5.9
Min Value ND ND 80 ND ND ND ND
Most Recent Value 4 ND 80 ND 2 2 3
GWCL Exceedances 29 0 3 0 23 16 24
MTCA-B carcin Exceedances 29 0 3 0 23 16 24
MTCA-B non-carcin Exceedances 1 0 3 0 1 1 1

Barium, Total 1000 3200 ug/L Total Samples 5 NM NM NM 7 4 6
Max Value 6950 NM NM NM 93600 34430 29030
Min Value ND NM NM NM ND ND ND
Most Recent Value ND NM NM NM 375 ND 200
GWCL Exceedances 2 NM NM NM 1 1 1
MTCA-B carcin Exceedances 0 NM NM NM 0 0 0
MTCA-B non-carcin Exceedances 1 NM NM NM 1 1 1



STANDARDS ROZA WELLS
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary Atkins Old EW-1 "Hole" EW-2 MW-19b MW-3b MW-7b MW-9b
Cadmium, Dissolved 8 ug/L Total Samples 34 3 3 17 35 32 33

Max Value 35 ND ND ND 0.3 0.3 8
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 1 0 0 0 0 0 0

Iron, Dissolved 300 ug/L Total Samples 3 NM NM NM 4 3 3
Max Value 80 NM NM NM 5770 1690 610
Min Value ND NM NM NM 1970 8 0
Most Recent Value ND NM NM NM 5770 1690 0
GWCL Exceedances 0 NM NM NM 4 1 1
MTCA-B carcin Exceedances 0 NM NM NM 0 0 0
MTCA-B non-carcin Exceedances 0 NM NM NM 0 0 0

Iron, Total 300 ug/L Total Samples 37 3 3 19 41 34 38
Max Value 210 16400 100 2790 8600 3200 1030
Min Value ND 13700 90 50 ND ND ND
Most Recent Value ND 16400 90 380 3920 950 ND
GWCL Exceedances 0 3 0 13 35 30 2
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

Manganese, Dissolved 50 2200 ug/L Total Samples 3 NM NM NM 4 2 2
Max Value 11 NM NM NM 14700 13500 6490
Min Value 2.2 NM NM NM 800 9900 4780
Most Recent Value 2.2 NM NM NM 14700 13500 6490
GWCL Exceedances 0 NM NM NM 4 2 2
MTCA-B carcin Exceedances 0 NM NM NM 0 0 0
MTCA-B non-carcin Exceedances 0 NM NM NM 3 2 2

Manganese, Total 50 2200 ug/L Total Samples 37 3 3 19 40 34 38
Max Value 4240 23000 9470 1360 21400 17700 270000
Min Value ND 21400 8660 86 13.3 ND ND
Most Recent Value ND 23000 8660 1360 8850 6300 8580
GWCL Exceedances 1 3 3 19 39 33 35
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 1 3 3 0 39 30 32

Selenium, Dissolved 10 80 ug/L Total Samples 35 3 3 17 35 32 33
Max Value ND ND ND 3 6 ND 15.3
Min Value ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 1
MTCA-B carcin Exceedances 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0

NOTES: 
Shaded results indicate where an exceedance of either GWCL or MTCA-B groundwater standards have occurred at least once
ND = No Detection above limit
NM = Not Measured
MTCA-B Car = Model Toxic Control Act Method B Carcinogenic
MTCA-B Non Car = Model Toxic Control Act Method B Non Carcinogenic
GWCL = State Groundwater Contaminant Levels (WAC 173-200)
EW-1 and EW-2 were sampled three times during a single pump test 2001



TABLE 2: Summary of Constituents Exceeding Groundwater Contaminant Levels (GWCL) and MTCA Method B in The Interflow Aquifer 
Grant County Ephrata Landfill (October 1989 through December 2005)

STANDARDS INTERFLOW WELLS BELOW INTERFLOW
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary MW-20c MW-21c MW-22c MW-2c MW-4c MW-5c MW-6c MW-16d

Inorganics
Chloride 250 mg/L Total Samples 23 23 19 52 53 53 52 17

Max Value 16 28 88.8 540 229.93 427 187.94 140
Min Value 2.8 5.2 44 1.2 7.2 1.8 7.1 6.5
Most Recent Value 4 5.2 88.8 469 8.9 371 11.8 54.6
GWCL Exceedances 0 0 0 29 0 14 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Nitrate as Nitrogen 10 mg/L as N Total Samples 19 19 17 36 37 37 36 17
Max Value 1.14 81.1 8.29 11.4 10.3 12.2 6.05 0.034
Min Value 0.2 21 6.8 ND ND 0.03 0.05 ND
Most Recent Value 1.14 81.1 8.29 9.46 ND 9.55 4.87 ND
GWCL Exceedances 0 19 0 9 1 5 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Nitrate+Nitrite as Nitrogen 10 mg/L as N Total Samples 23 23 19 36 36 37 36 17
Max Value 1.2 81.1 8.32 12.1 0.1 12 6.07 0.034
Min Value 0.2 2.23 6.8 4 ND 3.55 0.98 ND
Most Recent Value 1.14 81.1 8.32 9.46 0.01 9.59 4.89 0.01
GWCL Exceedances 0 21 0 19 0 3 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Nitrite as Nitrogen 10 mg/L as N Total Samples 19 19 17 36 37 37 36 17
Max Value 0.19 1 0.032 20.19 0.324 29.7 0.283 0.011
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND 0.031 ND ND 0.039 0.022 ND
GWCL Exceedances 0 0 0 2 0 1 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Sulfate 250 mg/L Total Samples 23 23 19 53 54 54 53 17
Max Value 33.9 74.4 48.5 147 92.6 353 108 67.8
Min Value 20.1 28.3 34 ND 0.717 1.65 0.901 3.4
Most Recent Value 29.9 68.8 39.5 57.4 32.4 148 37.9 67.8
GWCL Exceedances 0 0 0 0 0 2 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Total Dissolved Solids 500 mg/L Total Samples 23 23 19 35 35 36 35 17
Max Value 342 1080 522 1870 352 14000 618 840
Min Value 204 240 332 480 180 388 250 330
Most Recent Value 216 614 332 1020 200 1010 315 357
GWCL Exceedances 0 10 1 34 0 35 2 2
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Organics
1,1-Dichloroethane 1 800 ug/L Total Samples 23 23 19 46 38 45 37 19

Max Value ND ND 5 3.2 ND 2 3.9 0.24
Min Value ND ND 3.5 ND ND ND ND ND
Most Recent Value ND ND 3.9 1.7 ND 1.3 ND ND
GWCL Exceedances 0 0 19 31 0 25 4 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

1,2-Dibromoethane 0.001 0.00051 ug/L Total Samples 4 4 NM 17 16 17 16 2
Max Value ND ND NM ND ND 0.2 ND ND
Min Value ND ND NM ND ND ND ND ND
Most Recent Value ND ND NM ND ND 0.039 ND ND
GWCL Exceedances 0 0 NM 0 0 5 0 0
MTCA-B carcin Exceedances 0 0 NM 0 0 5 0 0
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 0

1,2-Dichloroethane (EDC) 0.5 0.48 160 ug/L Total Samples 23 23 19 46 38 45 37 19
Max Value ND ND ND 0.5 ND 1.7 0.77 ND
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND 1.1 ND ND
GWCL Exceedances 0 0 0 0 0 37 1 0
MTCA-B carcin Exceedances 0 0 0 1 0 38 1 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

1,1-Dichloroethene 0.073 40 ug/L Total Samples 23 23 19 46 38 45 37 19
Max Value ND ND 1.2 0.14 ND 0.8 0.88 ND
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 6 6 0 3 2 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0



STANDARDS INTERFLOW WELLS BELOW INTERFLOW
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary MW-20c MW-21c MW-22c MW-2c MW-4c MW-5c MW-6c MW-16d
Tetrachloroethene (PCE) 0.8 0.081 80 ug/L Total Samples 23 23 19 46 38 45 37 19

Max Value ND ND 5.3 6.7 0.044 11 1.6 0.081
Min Value ND ND 3.4 ND ND ND ND ND
Most Recent Value ND ND 4.4 1.4 ND 9.2 ND ND
GWCL Exceedances 0 0 19 43 0 44 7 0
MTCA-B carcin Exceedances 0 0 19 44 0 44 14 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Trichloroethene (TCE) 3 0.11 2.4 ug/L Total Samples 23 23 19 46 38 45 37 19
Max Value ND ND 2.9 0.82 ND 1.9 0.83 0.097
Min Value ND ND 1.5 ND ND ND ND ND
Most Recent Value ND ND 1.5 ND ND 1.4 ND ND
GWCL Exceedances 0 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 19 9 0 38 4 0
MTCA-B non-carcin Exceedances 0 0 3 0 0 0 0 0

Chloromethane 3.4 ug/L Total Samples 23 23 19 45 37 44 37 19
Max Value ND ND ND ND 5.36 0.6 5.36 ND
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 1 0 1 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

1,2-Dichloropropane 0.6 0.64 ug/L Total Samples 23 23 19 46 38 45 37 19
Max Value ND ND ND 0.68 0.75 2 0.64 ND
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND 1.2 ND ND
GWCL Exceedances 0 0 0 3 1 40 1 0
MTCA-B carcin Exceedances 0 0 0 3 1 40 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Carbon Tetrachloride 0.3 0.34 5.6 ug/L Total Samples 23 23 19 45 37 44 37 19
Max Value ND ND ND ND ND 0.39 ND ND
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 1 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 1 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Chrysene 0.012 ug/L Total Samples 2 2 NM 3 2 3 2 NM
Max Value 0.27 ND NM ND ND ND ND NM
Min Value ND ND NM ND ND ND ND NM
Most Recent Value 0.27 ND NM ND ND ND ND NM
GWCL Exceedances 0 0 NM 0 0 0 0 NM
MTCA-B carcin Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 NM

Pentachlorophenol 0.73 480 ug/L Total Samples 2 2 NM 3 2 3 2 NM
Max Value 1.1 ND NM ND ND ND ND NM
Min Value ND ND NM ND ND ND ND NM
Most Recent Value 1.1 ND NM ND ND ND ND NM
GWCL Exceedances 0 0 NM 0 0 0 0 NM
MTCA-B carcin Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 NM

Bis(2-ethylhexyl) Phthalate 6 6.3 320 ug/L Total Samples 9 9 14 8 7 8 7 12
Max Value 2.6 ND 2 ND ND 30 3.7 8.1
Min Value ND ND ND ND ND ND ND ND
Most Recent Value 2.6 ND ND ND ND 1.8 3.7 2.2
GWCL Exceedances 0 0 0 0 0 1 0 1
MTCA-B carcin Exceedances 0 0 0 0 0 1 0 1
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Benz(a)anthracene 0.012 ug/L Total Samples 2 2 NM 3 2 3 2 NM
Max Value 0.24 ND NM ND ND ND ND NM
Min Value ND ND NM ND ND ND ND NM
Most Recent Value 0.24 ND NM ND ND ND ND NM
GWCL Exceedances 0 0 NM 0 0 0 0 NM
MTCA-B carcin Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 NM

Benzo(A)Pyrene 0.008 0.012 ug/L Total Samples 2 2 NM 3 2 3 2 NM
Max Value 0.18 ND NM ND ND ND ND NM
Min Value ND ND NM ND ND ND ND NM
Most Recent Value 0.18 ND NM ND ND ND ND NM
GWCL Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B carcin Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 NM

Benzo(B)Fluoranthene 0.012 ug/L Total Samples 2 2 NM 3 2 3 2 NM
Max Value 0.38 ND NM ND ND ND ND NM
Min Value ND ND NM ND ND ND ND NM
Most Recent Value 0.38 ND NM ND ND ND ND NM
GWCL Exceedances 0 0 NM 0 0 0 0 NM
MTCA-B carcin Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 NM



STANDARDS INTERFLOW WELLS BELOW INTERFLOW
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary MW-20c MW-21c MW-22c MW-2c MW-4c MW-5c MW-6c MW-16d
Benzo(K)Fluoranthene 0.012 ug/L Total Samples 2 2 NM 3 2 3 2 NM

Max Value 0.21 ND NM ND ND ND ND NM
Min Value ND ND NM ND ND ND ND NM
Most Recent Value 0.21 ND NM ND ND ND ND NM
GWCL Exceedances 0 0 NM 0 0 0 0 NM
MTCA-B carcin Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 NM

Dibenz(A,H)Anthracene 0.012 ug/L Total Samples 2 2 NM 3 2 3 2 NM
Max Value 0.14 ND NM ND ND ND ND NM
Min Value ND ND NM ND ND ND ND NM
Most Recent Value 0.14 ND NM ND ND ND ND NM
GWCL Exceedances 0 0 NM 0 0 0 0 NM
MTCA-B carcin Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 NM

Indeno(1,2,3-CD)Pyrene 0.012 ug/L Total Samples 2 2 NM 3 2 3 2 NM
Max Value 0.33 ND NM ND ND ND ND NM
Min Value ND ND NM ND ND ND ND NM
Most Recent Value 0.33 0 NM ND ND ND ND NM
GWCL Exceedances 0 0 NM 0 0 0 0 NM
MTCA-B carcin Exceedances 1 0 NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances 0 0 NM 0 0 0 0 NM

Metals
Arsenic, Dissolved 0.05 0.058 4.8 ug/L Total Samples 23 23 18 37 36 37 36 17

Max Value 2 2 2 4 1 4 5 2
Min Value ND ND 1 ND ND ND ND ND
Most Recent Value 2 2 2 ND ND 2 5 2
GWCL Exceedances 17 14 18 6 1 16 27 14
MTCA-B carcin Exceedances 17 14 18 6 1 16 27 14
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 3 0

Barium, Total 1000 3200 ug/L Total Samples NM NM NM 12 13 12 13 NM
Max Value NM NM NM 130000 50700 90000 10720 NM
Min Value NM NM NM ND ND ND ND NM
Most Recent Value NM NM NM ND ND ND ND NM
GWCL Exceedances NM NM NM 3 1 2 1 NM
MTCA-B carcin Exceedances NM NM NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances NM NM NM 3 1 2 1 NM

Iron, Dissolved 300 ug/L Total Samples NM NM NM 7 7 7 6 NM
Max Value NM NM NM 150 110 90 606 NM
Min Value NM NM NM ND ND ND ND NM
Most Recent Value NM NM NM 35.1 13.5 ND 606 NM
GWCL Exceedances NM NM NM 0 0 0 1 NM
MTCA-B carcin Exceedances NM NM NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances NM NM NM 0 0 0 0 NM

Iron, Total 300 ug/L Total Samples 23 23 19 46 47 47 47 16
Max Value 606 140 210 111 290 126 236 12900
Min Value ND ND ND ND ND ND ND 990
Most Recent Value ND ND ND ND ND ND ND 3280
GWCL Exceedances 2 0 0 0 0 0 0 16
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Manganese, Dissolved 50 2200 ug/L Total Samples NM NM NM 6 6 6 6 NM
Max Value NM NM NM 160 39 10 52 NM
Min Value NM NM NM ND ND ND ND NM
Most Recent Value NM NM NM ND 27.6 ND 2.4 NM
GWCL Exceedances NM NM NM 1 0 0 1 NM
MTCA-B carcin Exceedances NM NM NM 0 0 0 0 NM
MTCA-B non-carcin Exceedances NM NM NM 0 0 0 0 NM

Manganese, Total 50 2200 ug/L Total Samples 23 23 19 46 47 47 47 16
Max Value 28.5 948 24 27730 10980 24830 20280 1280
Min Value ND 40.4 ND ND ND ND ND 151
Most Recent Value ND 215 5 ND 28 ND ND 173
GWCL Exceedances 0 22 0 3 1 2 2 16
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 3 1 2 1 0

NOTES: 
Shaded results indicate where an exceedance of either GWCL or MTCA-B groundwater standards have occurred at least once
ND = No Detection above limit
NM = Not Measured
MTCA-B Car = Model Toxic Control Act Method B Carcinogenic
MTCA-B Non Car = Model Toxic Control Act Method B Non Carcinogenic
GWCL = State Groundwater Contaminant Levels (WAC 173-200)



TABLE 3: Summary of Constituents Exceeding Groundwater Contaminant Levels (GWCL) and MTCA Method B in The Outwash Aquifer 
Grant County Ephrata Landfill (October 1989 through December 2005)

STANDARDS OUTWASH WELLS
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary MW-10a MW-11a MW-14a MW-17a MW-18a MW-1a MW-23a MW-6a

Inorganics
Chloride 250 mg/L Total Samples 19 18 21 5 4 21 19 20

Max Value 14.8 31.7 16.1 18.6 31 15 13.9 638
Min Value 3 10.4 12.8 11.8 27 6.5 7.7 13
Most Recent Value 13.9 10.4 12.8 11.8 31 8.6 13.9 550
GWCL Exceedances 0 0 0 0 0 0 0 9
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Nitrate as Nitrogen 10 mg/L as N Total Samples 17 15 19 3 2 19 17 16
Max Value 5.47 6.3 3.3 4.4 2.5 4.86 5.39 11.2
Min Value 2.8 4.2 1.8 2.71 1.7 2.5 3.3 3.336
Most Recent Value 5.47 5.24 3.04 3.48 2.5 3.69 5.12 9.78
GWCL Exceedances 0 0 0 0 0 0 0 4
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Nitrate+Nitrite as Nitrogen 10 mg/L as N Total Samples 19 18 21 6 4 22 19 19
Max Value 5.49 6.33 5.29 7.15 2.5 4.88 5.41 11.2
Min Value 0.54 2.97 1.8 2.72 1.66 2.5 3.3 3.44
Most Recent Value 5.49 5.26 3.05 3.5 2.5 3.71 5.14 9.82
GWCL Exceedances 0 0 0 0 0 0 0 4
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Total Dissolved Solids 500 mg/L Total Samples 19 18 21 5 4 21 19 19
Max Value 362 432 393 374 374 330 853 2400
Min Value 204 280 320 310 270 173 260 348
Most Recent Value 336 358 345 352 340 173 282 1630
GWCL Exceedances 0 0 0 0 0 0 1 14
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Organics
1,1-Dichloroethane 1 800 ug/L Total Samples 19 18 21 6 3 21 19 20

Max Value 0.046 ND 0.52 0.52 1.6 ND ND 5.3
Min Value ND ND ND ND 1.3 ND ND 0
Most Recent Value ND ND ND ND 1.3 ND ND 2.6
GWCL Exceedances 0 0 0 0 3 0 0 19
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

1,1-Dichloroethene 0.073 40 ug/L Total Samples 19 18 21 6 3 21 19 20
Max Value ND ND ND ND ND ND ND 0.47
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 2
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Tetrachloroethene (PCE) 0.8 0.081 80 ug/L Total Samples 19 18 21 6 3 21 19 20
Max Value 0.12 0.56 0.48 ND 0.057 ND ND 1.8
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND 1.2
GWCL Exceedances 0 0 0 0 0 0 0 19
MTCA-B carcin Exceedances 1 3 1 0 0 0 0 19
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Trichloroethene (TCE) 3 0.11 2.4 ug/L Total Samples 19 18 21 6 3 21 19 20
Max Value 0.051 ND 0.51 ND 0.061 ND ND 1
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 1 0 0 0 0 5
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0



STANDARDS OUTWASH WELLS
CONSTITUENT GWCL MTCA-B Carcin MTCA-B Noncarcin Units Summary MW-10a MW-11a MW-14a MW-17a MW-18a MW-1a MW-23a MW-6a
Bis(2-ethylhexyl) Phthalate 6 6.3 320 ug/L Total Samples 14 13 16 3 2 15 14 14

Max Value 2 1 6.3 ND ND 8.9 3 5.4
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND 1.1 ND ND 2.3 2.4 ND
GWCL Exceedances 0 0 1 0 0 1 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 1 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Metals
Arsenic, Dissolved 0.05 0.058 4.8 ug/L Total Samples 19 18 21 5 3 21 18 19

Max Value 6 8 5.6 6 4.5 4 5 2
Min Value 3.4 3.6 3 5 ND ND 2 ND
Most Recent Value 6 8 4 6 3 3 5 2
GWCL Exceedances 19 18 21 5 2 18 18 14
MTCA-B carcin Exceedances 19 18 21 5 2 18 18 14
MTCA-B non-carcin Exceedances 15 17 1 5 0 0 5 0

Iron, Total 300 ug/L Total Samples 18 17 20 5 4 21 19 18
Max Value 90 582 46600 75.2 386 90 270 130
Min Value ND ND ND ND 0.15 ND ND ND
Most Recent Value ND ND ND ND 210 ND ND ND
GWCL Exceedances 0 1 3 0 1 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Manganese, Total 50 2200 ug/L Total Samples 18 17 20 5 4 21 19 18
Max Value 2 27.7 1230 50.2 380 ND 11 19
Min Value ND ND ND ND 0.049 ND ND ND
Most Recent Value ND ND ND ND 42 ND ND 19
GWCL Exceedances 0 0 2 1 1 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 0 0 0 0 0 0 0 0

Thallium, Dissolved 1.1 ug/L Total Samples 19 18 21 5 3 21 18 19
Max Value 2 ND ND ND ND ND ND ND
Min Value ND ND ND ND ND ND ND ND
Most Recent Value ND ND ND ND ND ND ND ND
GWCL Exceedances 0 0 0 0 0 0 0 0
MTCA-B carcin Exceedances 0 0 0 0 0 0 0 0
MTCA-B non-carcin Exceedances 1 0 0 0 0 0 0 0

NOTES: 
Shaded results indicate where an exceedance of either GWCL or MTCA-B groundwater standards have occurred at least once
ND = No Detection above limit
NM = Not Measured
MTCA-B Car = Model Toxic Control Act Method B Carcinogenic
MTCA-B Non Car = Model Toxic Control Act Method B Non Carcinogenic
GWCL = State Groundwater Contaminant Levels (WAC 173-200)



TABLE 4: Preliminary Contaminants of Concern

Inorganics Organics Metals
Chloride 1,2-Dichloroethane (EDC) Arsenic
Sulfate 1,1-Dichloroethane Iron
Total Dissolved Solids (TDS) Chloroethane Manganese
Nitrate

Tetrachloroethene (PCE)
Trichloroethene (TCE)
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Vinyl Chloride

Chloromethane
Dichloromethane (Methylene Chloride)
Trichlorofluoromethane

1,2-Dichloropropane

Benzene
Toluene
Ethylbenzene
Xylene (m, p, o)

1,2-Dichlorobenzene
1,4-Dichlorobenzene

Bis(2-ethylhexyl) Phthalate

NOTE:
COC organic and inorganic parameters were those that exceeded MTCA-B clean up levels most recently except 
1,1-dichloroethene; chloromethane; and toluene which have exceeded MTCA-B levels at least 5 times in the past 
or were considered important parameters for undertanding fate and transport.
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1. INTRODUCTION 

1.1 REPORT ORGANIZATION 
This document is being written and reviewed concurrent with the Final Remedial 
Investigation/ Feasibility Study (RI/FS) Work Plan, Ephrata Landfill Corrective Action 
(Pacific Groundwater Group 2006)(hereinafter “RI/FS Work Plan”). The RI/FS Work Plan 
summarizes the status of the Ephrata Landfill (the site), remedial investigations conducted to 
date, and describes and evaluates the remedial alternatives to be further developed in the 
feasibility study. That information is not repeated herein; the content of this document is 
limited to describing and evaluating the interim actions. 

1.2 PURPOSE AND OBJECTIVES OF INTERIM ACTIONS 
The purpose and objectives of the interim actions are: 

• Protection of human health and the environment 

• Limiting short-term and long-term remedial action costs 

• Ensuring compatibility of interim actions with possible future actions to be identified 
in the Feasibility Study. 

The remedial investigations that have occurred to date support the interim actions, both in 
defining the extent of contamination needing corrective action and in selecting the technology 
used for the interim actions. The final cleanup action will be determined by processes 
described in the RI/FS Work Plan. Interim actions therefore must not foreclose reasonable 
alternatives (173-340-430 WAC).  
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2. REMEDIAL INVESTIGATION SUMMARY 
The remedial investigation conducted to date is summarized in the RI/FS Work Plan. The Site 
Conceptual Model from that Work Plan is copied below to provide context for the interim 
action rationale to follow. 

Waste disposal began in the northwest corner of the northern-most 40 acre parcel and 
proceeded first toward the east, and then south. Waste was initially deposited within both 
natural depressions and trenches excavated within the outwash soils above basalt. Waste in 
some or all areas of early disposal was burned. In general, hazardous waste was included in 
refuse disposed prior to 1981 when Resource Conservation and Recovery Act requirements 
changed that practice. At this site, the County ceased intentional disposal of industrial waste 
in 1975. 

The water table rose about 30 feet in the early 1950s in response to leakage of water from 
irrigation works of the Columbia Basin Irrigation Project (Walters and Grolier 1960). The 
water table rose to saturate the lowest few feet of refuse over a limited area at the north end of 
the old landfill. 

Sometime prior to 1983, a basalt aquifer – now called the Roza aquifer – and limited areas of 
groundwater within saturated outwash became contaminated with inorganic and organic 
contaminants as a result of leaching of refuse and possible migration of liquid wastes into the 
aquifer. These contaminated water bodies are not naturally well connected to other aquifers. 
Nonetheless, contaminants from this aquifer on the north end of the old landfill migrated 
slowly with groundwater, primarily downward and to the south, with limited migration now 
documented to the west. One probable route of downward migration was the old water supply 
well on the west edge of the old landfill (Figure 2) which penetrated the Roza aquifer and 
lower basalt aquifers with an open borehole until May 1986. Some contaminants degraded 
naturally along the flow paths and all contaminants were diluted by the large volumes of 
groundwater found in the larger downgradient aquifers – now called the Interflow aquifer and 
Outwash aquifer (Figure 3).  

Other contaminant migration pathways to groundwater may be, or may have been, active. 
Landfill gas is generated by decomposing refuse. The gas contains low concentrations of 
volatile organic contaminants that evaporate from the refuse. The contaminants can diffuse or 
convect with the migrating landfill gas (which is largely methane and carbon dioxide). 
Subsequent diffusion into the underlying groundwater can result in groundwater 
contamination.  

Another potential pathway of contaminant migration is leachate derived directly from newer 
refuse. Low volumes of seasonal precipitation and possible moisture created from 
decomposition move downward through the waste. Large volumes of water have been 
sprayed onto the newer parts of the old landfill to control fires within the refuse. Downward 
migration of these waters and leaching of constituents within the refuse could result in 
groundwater contamination within the Interflow and Outwash aquifers. In addition, poplar 
trees have been fertilized and irrigated near the landfill. Leaching of fertilizer constituents 
could appear to be landfill leachate. The Roza aquifer is not part of these potential 
contaminant pathways. 
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A plume of groundwater contamination is slowly expanding to the south with possible 
smaller components of flow to the east and west within the Interflow and Outwash aquifers. 
Downward migration to deeper basalt aquifers is also possible, but has been minor to date, 
except locally at the old supply well, which was pressure grouted and decommissioned in 
1993. The mass of contaminants is dominated by common inorganic leachate constituents 
with lower concentrations of organic contaminants, including fuel constituents and 
chlorinated solvents. Preliminary evidence suggests both physical and chemical/biological 
attenuation is occurring.  

The Roza aquifer does not extend off-site in downgradient directions. The Interflow and 
Outwash aquifers do extend off-site with the Interflow aquifer used in downgradient areas for 
domestic water supply. However, development in the area is sparse and the closest well 
toward the south is more than 2500 feet from the old landfill. The Outwash aquifer (with its 
artificially high water table) is drained by irrigation wasteways but supports wetlands and 
other surface water features with possible ecological value. Although the Columbia River lies 
west of the site, the basin structure promotes groundwater flow ultimately toward Moses 
Lake, which is several miles southeast of the landfill. 
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3. RATIONALE FOR PROPOSED INTERIM REMEDIAL ACTIONS 
The interim actions have been identified as effective methods for either removing sources of 
known contamination at the Ephrata Landfill or to reduce the potential for future transport of 
contamination offsite. 

The buried drums at the northeastern corner of the landfill have been identified by 
Washington State Department of Ecology (Ecology) as a probable current or future source of 
contamination, the removal of which can be a discrete action that helps eliminate this future 
threat. The Hole has been identified as a likely source of contamination due to the presence of 
refuse below the water table. The extraction well (currently in place) provides the needed 
capacity to remove the groundwater from the refuse in the Hole and maintain a gradient 
toward the well. 

The presumptive remedy for municipal landfill remediation endorsed by the U.S. 
Environmental Protection Agency, including closure capping, landfill gas controls, and 
surface water controls, is a widely recognized means of reducing the infiltration of 
precipitation into the landfill and thus infiltration of water from the refuse into the underlying 
vadose zone and groundwater. The caps also prevent direct human and animal contact with 
refuse, and thus contaminants. The gas controls prevent the offsite migration of landfill gas 
that can occur at a site surrounded by highly permeable gravelly soils after placement of a 
low-permeable cover. Landfill gas control also reduces diffusion of contaminants into 
groundwater. The surface water controls prevent the flow of water from offsite onto the 
landfill and ensures that stormwater flows from precipitation onto the cover do not damage 
the cover or impact neighboring property. Closure capping, gas control and surface water 
control are consistent with presumptive remedies under the Comprehensive Environmental 
Response, Compensation and Liabilitiy Act (CERCLA). Closure capping, landfill gas 
controls and surface water controls are also interim actions because they will likely be 
accomplished prior to or concurrent with RI/FS development and are anticipated cleanup 
action components. 
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4. DESCRIPTION AND EVALUATION OF PROPOSED INTERIM 
REMEDIAL ACTIONS 

4.1 REMEDIAL ACTIONS FOR LANDFILL CLOSURE 
The remedial actions for landfill closure include capping, landfill gas controls, and surface 
water controls. 

4.1.1 Landfill Capping with Low-Permeable Cover 
The final cover system inhibits or prevents the infiltration of incident precipitation and thus 
reduces production of leachate. The cover also prevents uncontrolled migration and emission 
of landfill gas and potential odors through the landfill surface. Proper design, construction, 
selection of materials, and effective revegetation or armoring prevents erosion of the cover. 
The cover system is an important component of the engineered systems that isolate waste 
constituents from the environment. 

The final cover system proposed in the closure plan Ephrata Landfill Permit Application 
(Parametrix 2000) and in the preliminary final cover design documents (Parametrix 2004) 
meets applicable requirements of 40 Code of Federal Regulations (CFR) Part 258  
(Subtitle D), and WAC 173-351-500. 

For arid areas, requirements under WAC 173-351-500(1)(b) state that final covers must be 
designed and installed to minimize infiltration and erosion. Although Ephrata is located 
within an arid region, the design proposed complies with those standards identified for a non-
arid region as follows: 

• An anti-infiltration layer consisting of a 30-mil Polyvinyl chloride (PVC) 
geomembrane overlying a compacted soil layer. 

• An 18-inch-thick soil layer placed over the geomembrane that will consist of  
on-site soils. 

• An 8-inch armoring rock layer to prevent wind and water erosion. 

• Final grades of at least 5 percent to address anticipated settlement. 

The Hydrologic Evaluation of Landfill Performance Version 3 (HELP3) Model was used to 
evaluate the proposed final cover design, as well as the WAC 173-351 arid design cover. A 
comparison of the HELP3 model results for the arid design cover and the proposed cover is 
presented in Table 4-1. In summary, the HELP3 model indicated that the percentage of total 
precipitation that percolates through the barrier layer over 30 years averaged 8.2 percent for 
the arid design cover and 4.6 percent for the recommended cover. The HELP3 model 
summary results are displayed in Appendix A of the site Closure Plan. 

It is anticipated that the landfill cap will prevent wildlife and plants from being exposed to 
hazardous substances via direct contact and thus negate the requirement for a terrestrial 
ecological evaluation according to WAC 173-340-7491(1)(b). An assessment of conformance 
with the exclusion requirements will be provided as part of the remedial investigation work. 
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Table 4-1. Average Annual Totals for 30 Years for HELP3 Model Evaluation of Two 
Cover Alternatives at the Ephrata Landfill 

Parameters WAC Arid Design Cover Recommended Cover 
Precipitation 7.80 inches 100% 7.80 inches 100% 

Runoff/Lateral Drainage 0.29 inches 3.8% 2.90 inches 36.9% 

Evapotranspiration 6.87 inches 88.1% 4.54 inches 58.2% 

Percolation through barrier layer 0.64 inches 8.2% 0.36 inches 4.6% 

4.1.2 Passive Landfill Gas Collection and Flaring 
The landfill gas system will consist of vertical extraction wells (installed in Fall 2005), a gas 
condensate collection system, and a passive flaring system with a solar-charged continuous 
igniter. Vertical gas collection wells are spaced throughout the landfill. 

The flare facility for the passive landfill gas collection system will be designed to provide for 
installing blowers for future conversion of the system from passive to active, if necessary. In 
preparing the Notice of Construction permit, which is required by Ecology’s Air Quality 
Program, it was determined that a passive (versus active) system was the appropriate landfill 
gas collection system. An active system may be required as a result of offsite migration of 
landfill gas, or recommended if findings of the RI/FS indicate that an active system is a good 
means of reducing groundwater contamination relative to a passive system. 

4.1.3 Surface Water Controls 
One of the functions of the final cover is to divert stormwater runoff to perimeter surface 
water control structures. The drainage plan at closure will be a continuation of the system 
developed during landfill operation. Surface runoff from the landfill will be controlled by a 
series of diversion berms and ditches to direct surface water flow to constructed ditches and 
channels that convey the water to an infiltration pond (or infiltration ditch) located south of 
the landfill area. Surface water run-on from adjacent land is of minimal concern due to the 
landfill being the highpoint of its immediate drainage. The cover system will minimize 
erosion by the following: 

• Rock armor placed over the cover soil 

• Diversion of stormwater to perimeter ditches 

• Mulching/erosion control measures in construction 

• Timing of construction to end within planting season (October 1 to November 15) 
(Washington Stae Department of Transportation [WSDOT] 2006).  

4.2 BURIED DRUM REMOVAL 
This section describes the plans for the interim  remedial actions of exploring the drum area 
and removing the buried drums and the relationship and timing with other interim actions and 
the cleanup action. The drums buried in the mid 1970s reportedly contain industrial wastes, 
including paint sludge and solvents. The physical condition of the drums is not known, 
although there has not been significant differential settlement in the drum burial area, which 
would typically occur if the drums were crushed and subsequently leaked. Drum area 
exploration will involve determining drum depth and drum disposal area perimeter and 
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analyzing several drum content samples. The process of drum removal will consist of 
overburden removal; drum sampling, drum removal, transport, and disposal; and subsurface 
soil testing and possible removal. Drum removal will need to be completed before landfill 
closure can be completed, although the closure work could start while the drum removal is 
underway. 

4.2.1  Drum Area Exploration 
Drum content, depth-to-top of the drums, and drum area perimeter need to be better defined 
in order for the County to obtain realistic and competitive bids for drum removal. Drum area 
exploration therefore needs to occur well in advance of drum removal in order to prepare 
accurate documents for bid solicitation. The County proposes to determine drum depth and 
confirm several perimeter drum locations by excavating a series of trenches to expose the 
tops of drums and analyze samples from several drums. Material excavated above the drums 
is not suspected to be dangerous or hazardous and will therefore be disposed of in the active 
landfill cell. Before performing field activities, the County will submit a sampling and 
analysis plan (SAP), quality assurance plan (QAP) and health and safety plan (H&SP) for the 
exploration. The above plans will describe protection monitoring required under 173-340-410 
WAC. Since this interim action is strictly investigative, performance and confirmational 
monitoring requirements do not apply. The County will submit a summary report of 
exploration findings, including analytical results, survey data, and field observations. 

4.2.2 Cover Soil and Refuse Removal and Disposal 
The drums are covered with an estimated 12 feet of refuse and three feet of rock/gravel and 
surrounded on the sides by the same materials (overburden). As part of the drum removal 
interim action, this material will be removed to expose the drums. To the extent possible, the 
methods for overburden removal are intended to cause minimal disturbance to the underlying 
drums. This will be accomplished by using equipment with extended reach and removing 
overburden incrementally with drum removal (ensuring overall safety of construction crews). 
Because this overburden material is above and beside the drums, it is unlikely that the 
contents of the drums would have contaminated the overburden with the possible exception 
of materials directly adjacent to the drums. Therefore, the proposal is to place overburden in 
the active landfill. To the extent feasible, overburden soils will be segregated for use as daily 
cover. Overburden refuse and commingled refuse and soil will be disposed of as refuse. 
Overburden directly adjacent to the drums which is observably different in appearance, 
dampness or texture, emits different odors than other overburden, or is otherwise suspected of 
being contaminated will be segregated for designation pursuant to 173-303 WAC. 
Overburden designated as dangerous or extremely hazardous waste or hazardous debris will 
be disposed of offsite consistent with WAC 173-340-400 (9). Overburden that is not 
designated as dangerous or extremely hazardous waste will be disposed of in the active 
landfill. The designation process will be described in the drum removal SAP, to be prepared 
following drum area exploration. The drum removal contractor will be required to perform 
sampling and testing needed for designation, profiling, characterization and acceptance. 

4.2.3 Drum Removal, Transport, and Disposal 
After the overburden is removed, the drums will be removed for disposal. The removal, 
transport, and disposal of drums and their contents will be conducted by a private, third party 
vendor, with experience in this type of work. The process will consist of the following steps: 

• Excavate drums to allow technicians access for sampling of content. 
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• Characterize and designate containers as necessary for regulatory compliance and 
proper disposal. Contents will be characterized for physical state (liquid and sludge) 
and chemical constituents (to determine transport, treatment, and disposal options, 
including British thermal unit (BTU) content of liquid). 

• Prepare and repackage containers as necessary for transportation in compliance with 
state and federal Department of Transportation (DOT) regulations. 

• Transport waste material to treatment and disposal facilities, as designated by the 
contractor consistent with WAC 173-340-400 (9). 

• Process and dispose of waste materials in accordance with all applicable regulations. 

A possible general waste management plan for the waste materials would be as follows (the 
ultimate plan will be at the discretion of the contractor, under state and federal regulations): 

• Vacuum pumpable liquids for bulk transportation and disposal. 

• Ship non-pumpable sludges in the existing drums when possible per DOT 
requirements 

• Repackage damaged drums into over-pack drums as necessary for DOT compliance. 

• Prior to acceptance of waste materials, contractors will require the submittal and 
subsequent approval of waste profile forms that accurately describe the waste 
materials. 

There is a possibility that the drums will not be intact and must be removed as hazardous 
debris using mass excavation techniques. The approach would likely consist of excavation 
using a track-mounted excavator (the same or similar to that used for overburden removal) 
with direct placement of waste into sealed haul vehicles. Protocols for testing and manifesting 
will be similar to those used for suspected contaminated overburden, and the general 
contractor’s methods will be required to ensure worker health and safety and to meet 
transport requirements. The plans and specifications for drum removal will include provision 
for some or all of the drums to be removed using these methods. 

4.2.4 Subsurface Soil Testing and Remediation 
If drums have been compromised by physical damage or corrosion, there is a likelihood of 
leaking of liquid wastes into the subsurface soils. An element of the RI/FS work plan is the 
testing of these soils for possible contamination. In the event that some of the underlying soils 
are contaminated, these soils would be excavated, transported, and disposed of at an 
appropriate disposal site. The excavation would be by tracked excavator or similar equipment 
to allow discrete removal of only those soils determined to be contaminated. The process for 
differentiating and designating potentially contaminated soil will be substantially the same as 
for potentially contaminated overburden. 

It is possible that basaltic bedrock has also been contaminated by liquids leaking from the 
drums. It will probably not be possible to excavate the basalt bedrock. Contaminated bedrock 
that cannot be excavated will be left in place for possible final remedial actions determined 
through the RI/FS process. As noted in the RI/FS work plan, cleanup levels for soils (and 
bedrock) that cannot be excavated and that are not subject to direct human or environmental 
contact will be based on protection of groundwater. 

Upon removal of contaminated soils and final testing confirming remaining soils have levels 
below clean-up levels, the excavated hole will be filled with stockpiled overburden material 
and other inert fill material. However, depending on conditions disclosed during excavation, 
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backfill may be delayed, or subsurface features may be constructed within the backfill to 
assist with final remedial actions. The locations and elevations of the drums, soil samples, 
and important subsurface geologic and landfill features will be surveyed during excavation to 
assist with the RI/FS and final actions.  

4.3 GROUNDWATER FROM HOLE EXTRACTION AND TREATMENT 
Groundwater will be pumped from extraction well (EW) -1, which is completed in saturated 
refuse and soils at the bottom of the Hole. Extraction of groundwater from the Hole will 
lower the water table within the Hole and thus reduce leaching of refuse to groundwater. 
Although a pumping test was performed using EW-1, the amount of drawdown expected 
from long-term pumping on this well is uncertain. Thus this interim action has both remedial 
and investigative functions. 

The maximum sustainable pumping rate from well EW-1 is estimated to be 1 to 2 gallon per 
minute (gpm). One gpm is assumed for this interim action. Such a low pumping rate allows 
for several options for conveyance, treatment, and disposal. 

4.3.1 Groundwater pumping and conveyance 
The pumping rate of 1 gpm equates to a daily rate of 1,440 gal/day. Due to this low volume, 
it is proposed that the groundwater be pumped from the well into a trailer-mounted storage 
tank. This gives latitude for either hauling the contaminated water to an onsite or offsite 
location for treatment and disposal, or for gravity flow to a treatment system near the well. 

4.3.2 Groundwater treatment and disposal 
The EW-1 was installed in 2001. Sampling of this well in 2001 showed high concentrations 
of total dissolved solids (TDS), chloride, sulfate, iron, manganese, and sodium. Testing also 
showed elevated levels of volatile organic compounds (VOCs), including vinyl chloride.  

The proposed treatment(s) of this relatively small quantity of contaminated groundwater 
consist of seasonal operation of the pump during the warmer and dryer time of the year (April 
through October) with onsite pond evaporation, or limited pre-treatment with discharge at a 
municipal wastewater treatment plant. Due to the limited duration of such a system (three to 
five years), the treatment system will be temporary in nature with decommissioning occurring 
at the end of treatment. 

Groundwater level and quality measurements will be scheduled throughout the action to 
assist with operations and investigate the extent of, and effects of, water table decline. 
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5. SUPPLEMENTARY WORK PRODUCTS 
Supplementary work products described below will be prepared pursuant to the interim action 
documentation requirements under 173-340-430 WAC.  

5.1 ENGINEERING DESIGN 
The engineering design objective is to develop plans, specifications, and estimates (PS&E), 
reports, operations and maintenance (O&M) manuals and permits (substantive requirements 
of exempted permits) for the interim actions consistent with the applicable requirements of 
WAC 173-340-400 (4) & (5). The main engineering deliverables include: 

• Drum area exploration report. 

• Drum removal and PS&E. 

• Landfill closure PS&E and Construction Quality Assurance (CQA) Plan. 

• Evaporation pond (for water from the Hole) PS&E and CQA Plan. 

The County proceeded with the landfill closure, drum removal and evaporation pond designs 
contemporaneously with the development of this IRAP. Landfill gas wells were installed in 
2005. Drum removal bids solicited in August, 2006 were rejected and the drum removal was 
not performed. Drum area exploration is now planned and the drum removal PS&E will be 
revised to reflect findings. The closure PS&E is at the 90 percent level of completion. PS&E 
for the evaporation pond, presently about 80 percent complete, will be submitted for 90 
percent review upon incorporation of survey data to be provided by the County. Reports, 
plans and specifications will be distributed for review at appropriate levels of completion and 
finalized based on feedback. 

Landfill closure and evaporation pond CQA Plans address quality control for geosynthetics 
and ordinary construction quality assurance procedures. CQA Plans are thus included as 
engineering deliverables for the landfill closure and evaporation pond. Although they are 
primarily construction documents, the CQA plans are consistent with applicable compliance 
monitoring and quality requirements of 173-340-410 & 820 WAC. 

PS&E. The specifications will follow the format contained in “Washington State Department 
of Transportation 2006 Standard Specifications for Road, Bridge, and Municipal 
Construction.” Cost estimates will reflect the engineer’s opinion of probable cost based on 
estimated quantities of work and materials, professional judgment and experience. Estimates 
are not a guarantee of actual construction cost. 

Drum Removal. Drum removal plans will include the following sheets: 

1. Title Sheet, Vicinity Map, And Index To Drawings 

2. Abbreviations, Legend, Site Plan, And General Notes 

3. Work Area Plan 

4. Sections 

Landfill Closure. Closure plans will include the following sheets: 

1. Title Sheet 

2. Abbreviations, Legend and General Notes 

3. North Closure Area 

4. Central Closure Area 
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5. South Closure Area 

6. Control Coordinate Schedule 

7. Details and Sections 

8. Sections 

9 Sections 

10. Sections 

11. Details 

12. Landfill Gas Plan 

13. Details 

14. Details 

15. Flare Facility Plan 

16. Details 

17. Details 

18. Gas Flare Details. 

Evaporation Pond. Evaporation pond plans will include the following sheets: 

1. Title Sheet, Vicinity Map, and Index to Drawings 

2. Abbreviations, Legend, Site Plan, and Overall Site Plan 

3. Grading Plan 

4. Details 

Permits. Permits and approvals and any substantive requirements of exempted permits not 
included in Exhibit E to the Agreed Order will be identified prior to bidding. 

Bidding. The County will solicit and evaluate bids for the construction of the landfill closure 
and drum removal. The bidding process will occur over a 30-day period. This work will 
include the following activities: 

• Address inquiries from prospective bidders and suppliers to provide clarification of 
design. 

• Prepare addenda as necessary for contract amendment. 
• Conduct a pre-bid meeting including a visit to the landfill site to familiarize 

prospective bidders with the site, discuss the major elements of the work, answer 
questions and address concerns. 

• Prepare a pre-bid meeting summary to be issued to all plan holders in the form of an 
addendum. 

• Prepare supplemental and revised contract drawings and specifications as needed for 
addenda. 

• Review bids and prepare an engineer’s statement of bid tabulation stating the 
apparent low bidder and recommendation for award. 

O&M. O&M plans will be prepared as appropriate for each interim action that includes 
maintainable features (i.e.-equipment, piping, liner, cover system). O&M plans will be 
needed for the landfill closure and evaporation pond. 
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5.2 CONSTRUCTION 
Construction will be conducted in accordance with approved plans and specifications and 
schedules. Construction will be documented consistent with the applicable requirements of 
WAC 173-340-400 (6)(b) as described below. 

Drum Removal. The drum area exploration summary of findings mentioned previously will 
include survey data, photos, analytical results and field records. 

Drum removal construction documentation will include field records, photographs, analytical 
results and survey data.  Construction activities will be recorded in weekly reports during the 
removal and a summary report, including record drawings, following drum removal 
completion. 

Landfill Closure. A CQA report will be prepared for the landfill closure activities that 
generally describes the progress of the work, any major design modifications and supporting 
regulatory approvals, and includes all inspection reports, tests, and completed CQA forms.  
The intent of the CQA report is to provide documentation to regulatory agencies that the 
project was completed in reasonable conformance with the approved contract documents. 

The CQA report will contain the following: 
• Construction summary report 
• Material placement 
• Daily field reports 
• CQA inspection and installation forms 
• Contractor’s construction quality control (CQC) documentation 
• Engineer’s CQA declaration 
• Manufacturer and Installation Warranties 
• Photographic record 

• Record drawings 

Evaporation Pond. Evaporation pond construction documentation will include details such as 
field notes, photographs, test results, CQA forms and survey data. Construction activities will 
be recorded in weekly reports and a summary report, including record drawings. 

5.3 COMPLIANCE MONITORING PLANS 
A compliance monitoring plan meeting the requirements of 173-340-430 WAC is required 
for each interim action. Compliance monitoring plans will be developed incrementally, with 
initial emphasis on monitoring to ensure protection of human health and the environment 
during interim action construction. Drum area exploration SAP will address environmental 
protection during exploration. The exploration SAP will be further developed to address 
environmental protection during drum removal and the contractor will be required to prepare 
a waste management plan, including SAP elements and spill prevention and response. For 
landfill and evaporation pond construction, contractor prepared plans will address 
environmental protection during construction and the CQA Plans will include processes to 
ensure that improvements will support the achievement of cleanup objectives (to be 
developed as described in the RI/FS Work Plan). Health and safety plans will address 
protection of the public. Performance and confirmational monitoring elements specific to the 
interim actions will be included as appropriate in an overall compliance monitoring plan. 



Interim Remedial Action Plan 
Ephrata Landfill Corrective Action 
Grant County Department of Public Works/City of Ephrata 
 

5-4 December 2006 │ 555-1860-011 (03/05) 

5.4 HEALTH AND SAFETY PLANS 
H&SP will be developed by the County, its consultants, and contractors for their respective 
drum removal, landfill closure, and evaporation pond construction activities. Contractors will 
be required to address protection of the public in their plans. The consultant’s drum area 
exploration H&SP will address protection of the public during exploration. 

5.5 SAMPLING AND ANALYSIS PLANS 
SAP will be developed for interim actions other than closure and evaporation pond 
construction, which are covered by CQA Plans. Each SAP will include appropriate quality 
assurance and control procedures, consistent with 173-340-820 WAC. 

The drum area exploration SAP will include the sample collection approach, sample handling 
methods, anticipated test methods and laboratory quality procedures. The goal is to perform a 
complete analysis in order to provide information needed to plan drum removal sampling, 
analytical, disposal, and health and safety requirements. 

The drum removal SAP will be developed based on the exploration findings. Sampling and 
analysis consistent with the requirements of 173-303 WAC will be required for drum and 
hazardous debris characterization, designation, profiling and acceptance. The contractor will 
be required to prepare a drum removal waste management plan including SAP and spill 
prevention and response, compatible with the SAP for underlying soils.  

The SAP for soils underlying the buried drums will be developed consistent with activities 
described in the RI/FS work plan in conjunction with the drum removal waste management 
plan. A SAP for water level and water quality measurements from well EW-1 during 
extraction of groundwater from the Hole will also be prepared. 
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Ephrata Landfill RI/FS and Interim Action Schedule 
ACTION NUMBER OF MONTHS 

FROM AO EFFECTIVE 
DATE 

Agreed Order Effective Date (at conclusion of public 
comment period) 

0 

Grant Application Submitted 1 

Drum Area Exploration Sampling and Analysis Plan  
(SAP)/Quality Assurance Project Plan (QAPP) /Health 
and Safety Plan (HSP) Submitted  

1 

Drum Area Exploration Work Begins 1.5 

Public Participation Plan Developed 2 

Drum Removal Bid Documents Revised and Published 3 

Drum Removal and Extraction from the Hole 
SAP/QAPP/HSP Submitted 

3 

RI/FS SAP/QAPP/HSP Submitted 3 

Drum Removal Field Work Begins 5 

Pumping from the Hole Begins 5 

RI Field Work Begins 5 

RI Field Work Complete 11 

Drum Removal Work Complete 9 

Remedial Investigation Memo Submitted 13 

Phase 2 Field Work Begins 14 

Phase 2 Field Work Complete 17 

RI/FS report submitted 22 

Landfill Closure Construction begins As soon as feasible, 
considering drum removal, 
weather and other construction 
constraints and conditions 

























 
 
 
 
 

Public Participation Plan 
for the 

Ephrata Landfill Remedial Action 
 
 

As required by 
Agreed Order No. DE 3810 

 
 
 
 
 
 

Washington State Department of Ecology 
Grant County 

City of Ephrata 
 
 

October 10, 2007 
 
 
 
 

 



 
 

Opportunities to Participate 
 

What is a Public Participation Plan? 
This Public Participation Plan is a document that provides information about how citizens may become 
involved in the decision-making at certain stages of cleanup at the Ephrata Landfill site.  The site is located 
three miles south of the City of Ephrata, on the east side of Highway 28 in Grant County, Washington (see 
Appendix A for Site Map). 
 
The Plan is part of an Agreed Order signed by The Department of Ecology (Ecology) and the City of 
Ephrata and Grant County.  The Order names the City and County as Potentially Liable Parties (PLPs) and 
requires them to conduct a Remedial Investigation and Feasibility Study at the Ephrata Landfill.  The 
remedial investigation will determine the extent of contamination in soil and groundwater at the site.  The 
feasibility study will evaluate cleanup alternatives.  The Order also requires interim actions, which include 
removal of about 2,000 drums of waste and contaminated soils from the landfill. 
 

Why Have a Public Participation Plan? 
Washington State’s cleanup law, the Model Toxics Control Act (MTCA), chapter 70.105D RCW  and 
chapter 173-340-600 WAC, requires Ecology and the PLPs to develop a Public Participation Plan for each 
cleanup site.  The goal of the Public Participation Plan is to provide the public with timely 
information and meaningful opportunities for participation that are commensurate with each site.  It 
also serves as a way of gathering information from the public that will help Ecology, the City of Ephrata and 
Grant County with the investigation and planning for cleanup.  The Plan will help the community living near 
the site, as well as the general public, keep informed about cleanup activities and how they may participate 
in the process. 
 
Ecology will review the Plan as the cleanup progresses and may, working cooperatively with Grant County 
and the City of Ephrata, amend it if necessary.  Amendments may also occur as part of a public comment 
period associated with cleanup documents at future stages of cleanup.  Cleaning up the Ephrata Landfill site 
is important to the environmental quality of the Ephrata area and to its citizens, the City of Ephrata, Grant 
County, and Ecology.  The “environment” is not just the natural condition of a place or area, but the 
interdependence of natural and socio-economic values.  It is critical to look at all interests when selecting 
the best approach to cleanup the site. 
 
Public input is an important part of the cleanup process since the public is familiar with the community, its 
history, and its values.  Ecology’s goal is to facilitate collaborative partnerships with all concerned about the 
effects of contaminants at the site.  Public approval helps avoid delay, frustrations, and excess costs.  Greater 
public input leads to a more successful project. 
 

How Can I Become Involved? 
Ecology, the City of Ephrata and Grant County invite you to become involved in the decision-making 
process of the cleanup.  The following are some ways to participate: 
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• Visit Ecology’s web site for the Ephrata landfill site to learn more about the site and about the 
MTCA process. 

• Get on the mailing list to receive information about the site. 
• Contact the key people involved in the site cleanup for information (see next section for a list of 

contacts). 
• Read fact sheets and comment on documents out for public comment. 
• Attend meetings that explain the cleanup actions. 

 

How Can I Find Out More?  
Ecology staff are available to answer questions about specific cleanup issues, the process in general, or other 
questions related to the site.  Staff can also help provide information on related environmental regulations 
and help find specific documents that may be of interest.  E-mail or letters are the preferred form of 
communication as fieldwork will occasionally take staff away from their phones.  In addition, personnel 
from Grant County and the City of Ephrata can answer questions about the cleanup and day-to-day activities 
on the site.  If you have questions about the Ephrata Landfill site or the cleanup process in general, please 
contact one of the individuals listed below: 
 

Spanish contact 
 

Para asistencia en Espanol 
   Sr. Gregory Bohn 
   Phone: 509/454-4171 
 

Ecology Site Manager 
 

Cole H. Carter 
Department of Ecology 
Eastern Regional Office 
4601 N. Monroe Street 
Spokane, WA 99205 
509/981-5948 
e-mail:  coca461@ecy.wa.gov 

 

Russian contact 
 

Для помощи на русском языке 
   Ms. Tatyana Bistrevsky 
   Phone: 509/477-3881 

 
Grant County contact 
 

Derek Pohle, P.E. 
Public Works Director/County Engineer 
124 Enterprise Street S.E. 
Ephrata, WA 98823 
509/754-6084 

City of Ephrata contact 
 

Wes Crago 
City Administrator 
121 Adler Street S.W. 
Ephrata, WA 98823 
509/754-4601 

 
Information about the site, including the Agreed Order and appendices, is available on-line at Ecology’s 
Ephrata Landfill website at the following address. 
http://www.ecy.wa.gov/programs/tcp/sites/ephrata_lf/ephrata_lf_hp.htm. 
 

Background Information 

Geology 
The Columbia Basin area of central Washington state is underlain by volcanic rocks of the Columbia River 
Basalt Group.  Ice dams melted about 15,000 years ago at the end of the last ice age, resulting in 
catastrophic flooding.  This flooding created erosional channels in the basalt and deposited alluvial 
materials.  The aquifers that underlie the landfill site are located in the outwash deposits and interbeds and 
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rubble zones in the basalt layers.  The uppermost aquifer is about 32 feet below ground surface.  At least 
three aquifers underlie the landfill site.  Flow direction of the aquifers is generally to the south to southeast 
although the Rosa aquifer flows westerly at the northern portion of the site.  

Community Information 
The population of Ephrata was 6808 people in the year 2000.  City-data.com says 10.3% of the population 
of Ephrata is Hispanic.  According to the 2005 census, 33.8% of the population of Grant county is Hispanic.  
Several Russian-speaking families have also settled in the area. 

Landfill Location and Operations History 
The Ephrata Landfill is three miles south of the City of Ephrata, on the east side of Highway 28.  Grant 
County currently owns and manages the 125 acre landfill site.  The City of Ephrata began operations at the 
site in about 1942 and owned and managed the landfill until 1974.  About 2000 drums of industrial waste 
were buried at the landfill in August 1975.  During the time the City ran the landfill, it leased more property 
for the landfill from the U. S. Bureau of Reclamation.  In 1974, Grant County took over operations of the 
landfill.  In 1994, the City deeded the entire property to the County.  Before 1962, the landfill was an open 
dump, and it ran continuously as an unlined cell until a new lined cell opened in 2005. 

Contaminants 
The Environmental Protection Agency (EPA) added the site to a list of potential hazardous sites in 1979.  
The Washington State Department of Ecology completed an Initial Investigation in 1987and ranked the site 
as a 5 on a scale of 1 to 5.  A rank of 5 represents the lowest level of concern relative to the other sites.  
Groundwater sampling at the site began in 1988.  A 1990 assessment report noted  high contaminant 
concentrations in groundwater in the uppermost aquifer.  After discussions with Ecology in 2000, the 
County installed two extraction wells as part of a voluntary cleanup program.  Recent sampling shows 
contamination with metals, solvents, and other chemicals in the upper three aquifers.  Contaminants include 
1,1-dichloroethane, 1,2-dichloroethane, 1,1,1-trichloroethane, trichloroethene, tetrachloroethene, vinyl 
chloride and other breakdown products, benzene, toluene, xylenes, and the pesticide 1,2-dichloropropane.  
The buried drums and waste in the old landfill cell may be contributing to the contamination.  Some of the 
contaminants detected in groundwater at the site are the same chemicals noted during preliminary sampling 
of the drums.  Continuing weakening of the drums may be releasing chemicals into the soil and 
groundwater.  The County has finished adding waste to the portion of the landfill near the drums and that 
cell is awaiting capping and closure. 

Agreed Order 
Ecology issued Final Determinations of Potentially Liable Person (PLP) status to the City of Ephrata and 
Grant County on January 10, 2005.  Since that time, the PLPs and Ecology have negotiated an Agreed Order 
for the investigation and cleanup of the landfill.  An Agreed Order (AO) is a legal document discussed in 
MTCA in which a PLP agrees to perform cleanup at the site following the agreed terms.  Negotiations for 
the AO began in October 2005 and were completed in January 2007.  Before finalizing the AO, Ecology 
sought input from the public as described on the following page. 

Remedial Investigation/Feasibility Study 
The Agreed Order specifies that a Remedial Investigation/Feasibility Study and Interim Actions will be 
performed at the landfill.  The purpose of a remedial investigation/feasibility (RI/FS) study is to collect, 
develop, and evaluate enough information about a site to select a cleanup action.  The Final Remedial 
Investigation/Feasibility Study Work Plan, which is Exhibit B of the Agreed Order, discusses specific tasks 
in the RI/FS. 
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Interim Actions 
In some situations, an Agreed Order may require Interim Actions as described in WAC 173-340-430.  The 
following situations may require Interim Actions: 

• A current threat warrants an immediate response, 
• Contamination in specific areas is at levels that need prompt treatment, or 
• A problem may get worse without expedited cleanup actions. 
 

Ecology does not believe that a threat from contamination at the Ephrata Landfill warrants an immediate 
response or that contamination is at levels that need immediate treatment.  However, the contamination in 
the groundwater could get worse as the buried drums deteriorate.  The Interim Actions at the Ephrata 
Landfill include the removal of the buried drums and disposal of the drums and contents.  Other Interim 
Actions at the Ephrata Landfill include pumping groundwater out of the aquifer at a low spot in the old 
section of the landfill and capping the old part of the landfill. 

 
Site-specific Health & Safety Plans will be developed for each Interim Action.  The Health & Safety Plans 
address procedures to minimize the risk of chemical exposure, physical accidents, and environmental 
contamination. 

Remedial Action Grant 
In 2006 the PLPs applied for a Remedial Action Grant from Ecology to help cover the cost of the RI/FS and 
interim actions required in the Agreed Order.  In 2007, they received a grant of $2.29 million.  As the 
cleanup progresses at the site, the PLPs may apply for more grants. 

Public Process for the Agreed Order 
Before finalizing the Agreed Order (AO), Ecology conducted interviews in the community, developed a 
mailing list of interested persons, and sent fact sheets about the AO in English, Spanish, and Russian to 
everyone on the mailing list (see page 7).  Ecology also provided a 30-day period for the public to provide 
comments on the AO and, on February 8, 2007, held a public meeting to discuss the AO and answer 
questions from the public.  Ecology then prepared a Responsiveness Summary discussing community 
outreach for the Agreed Order.  The Responsiveness Summary includes the comment forms from the 
community interviews, fact sheets on the AO, copies of letters from individuals with responses from 
Ecology, and public meeting presentation slides.  This Responsiveness Summary was released to the public 
and is available at  the Ephrata Landfill website and the repositories. 

The Model Toxics Control Act 
In November 1988, voters passed Initiative 97, which went into effect in March of 1989 as Chapter 70.105D 
RCW, the Model Toxics Control Act (MTCA).  MTCA changed the way that hazardous waste sites in the 
state are cleaned up.  It provides a clear and efficient process to clean up chemical contamination of soils, 
sediments, surface water, and groundwater to levels that are protective of people and the environment.  
Representatives from citizen, environmental, and industry groups developed the implementing MTCA 
regulations with the Federal Superfund Law as a model. 
 
MTCA (Appendix B) and chapter 173-340 WAC are the laws that regulate the cleanup at the Ephrata 
Landfill.  Ecology administers the MTCA regulations.  MTCA does the following: 
 

• Promotes cooperative cleanup agreements between Ecology and the responsible parties. 
 

• Encourages an open process for the public, local government, and liable parties to discuss 
cleanup options and community concerns.  Public awareness and involvement are keystones to 
the success of any MTCA cleanup. 
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Under MTCA, PLPs are responsible for researching and cleaning up the contamination.  Although Ecology 
has the legal authority to order a liable party to perform a cleanup action, the department prefers to approach 
cleanups cooperatively.  Ecology oversees each step of the cleanup to ensure that investigations, public 
involvement, cleanup, and monitoring are completed.  The liable party pays the costs for this oversight. 
 

Steps in the State Cleanup Process 
 
The MTCA rules detail each step in the cleanup process to ensure that cleanups are thorough and protective 
of human health and the environment.  The chart below defines these steps and how they apply to the project 
site.  Legal documents such as “Agreed Orders” or “Consent Decrees” further define some of the steps and 
associated time frames.   
 

1. Site Discovery and Initial Investigation:  Sites 
may be discovered in a variety of ways including 
reports form the owner, and employee, or concerned 
citizens.  Following discovery, an initial investigation 
is conducted to determine whether or not a site 
warrants further investigation. 

2. Site Hazard Assessment and hazard Ranking:  This 
assessment is conducted to confirm the presence of 
hazardous substances and to determine the relative threat 
the site poses to human health and the environment.  
Sites then are ranked from 1 (highest) to 5 (lowest). 

 
 
 
 
 
 
 
 
 3. Remedial Investigation:  A Remedial Investigation is 

a study to define the nature, extent, and magnitude of 
contamination at a site.  Before a remedial investigation 
can be conducted, a detailed workplan must be prepared 
which describes how the investigation work will be 
done. 

4. Feasibility Study:  The Feasibility Study takes the 
information from the Remedial Investigation and 
identifies and analyzes the cleanup alternatives 
available.  As with the Remedial Investigation, a 
workplan will be prepared which describes how the 
study will be done. 

 
 
 
 
 
 
 
 5. Cleanup Action Plan:  A Cleanup Action Plan is 

developed using information gathered in the 
Remedial Investigations and Feasibility Study.  The 
plan specifies cleanup standards and identifies 
cleanup methods.  It will describe the steps to be 
taken, including any additional environmental 
monitoring required during and after the cleanup, and 
will describe the schedule for cleanu0p activities. 

 
6. Cleanup!  Implementation of the Cleanup 
Action Plan includes design, construction, 
operations, and monitoring. 

 
 
 
 
 
 
 
The cleanup process is complex.  During the process, issues often arise that need more scrutiny or 
evaluation, and may lead to changes in the scope or timing of the project.  At the same time, it is in 
everyone’s interest to complete a cleanup as quickly as possible.  Therefore, Ecology and the PLPs must 
work together to address issues that arise as efficiently as possible in order to avoid delays. 
 

Public Involvement Opportunities  
The Model Toxics Control Act cleanup process (WAC 173-340-600) emphasizes giving the public the 
chance to review and provide suggestions on cleanup decisions at all major steps in the process.  The Agreed 
Order that applies to this project requires Ecology, the City of Ephrata, and Grant County to work 
cooperatively to provide the public with timely information, an understanding of the process, and 
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opportunities to review and comment on proposed cleanup decisions.  Ecology will provide continuing 
updates on the cleanup and monitoring.  Table 1 gives a detailed list of proposed public involvement 
milestones for the Ephrata Landfill project.  
 

TABLE 1 
Public Involvement Milestones (bold) and Associated Steps 

for the 
Investigation and Cleanup of the Ephrata Landfill Site 

 MILESTONE   DATE or ESTIMATED DATE 
Agreed Order (AO) signed by Grant County and the City of 
Ephrata.  The AO includes a schedule for an Remedial 
Investigation/Feasibility Study and an Interim Action. 

December 2006 

Fact Sheets about the Agreed Order and the SEPA 
Determination of Non-significance mailed. 

December 27, 2006 

Legal Notice published in the Columbia Basin Herald and in 
the Grant County Journal 

December 29, 2006 

Legal Notice published in Spanish in El Mundo January 4, 2007 
Public Comment Period for SEPA December 22, 2006 – January 12, 2007 
Public Comment Period for the Agreed Order December 28, 2006 – February 15, 

2007 
Agreed Order signed by Ecology and goes into effect. January 30, 2007 
Public Meeting to discuss the Ephrata Landfill Agreed Order 
for Remedial Action. 

February 8, 2007 

Responsiveness Summary completed March 26, 2007 
Draft Remedial Investigation/Feasibility Study (RI/FS) report 
to be submitted. 

December 2008 

Public Comment Period for the RI/FS. January – February 2009 
Public Meeting to discuss RI/FS (if requested by 10 or more 
people) 

January 2009 

RI/FS becomes final February 2009 
Draft Cleanup Action Plan (CAP) available for public review. March 2009 

Public Comment Period for the draft CAP April 2009 
Public Meeting to discuss CAP (if requested by 10 or more 
people) 

April 2009 

CAP finalized after public comment period. May 2009 
Cleanup implementation. June 2009 (continues until completed) 

 
 
For each public involvement milestone, Ecology will provide public notice using a variety of methods.  
Some of the methods for public notice are outlined below. Certain stages of cleanup require a public 
comment period of at least 30 days.  Ecology may extend the comment period depending on the 
complexities of the material or if the public requests an extension.   
 

• Mailing List – Prior to finalizing the Agreed Order, Ecology developed a mailing list of 
individuals who live near the site.  The potentially affected vicinity covers any adjacent 
properties and homes or businesses close to the site and areas that will be investigated.  People 
in the affected area will receive copies of all fact sheets about the cleanup process by first-class 
mail.  Also; individuals, organizations, local, state and federal governments, and any other 
interested parties will be added to the mailing list as requested.  Interested people may request to 
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be on the mailing list by contacting Cole Carter at the Department of Ecology.  See Appendix C 
for a copy of the mailing list. 

 
• Fact and Focus Sheets – Ecology creates fact sheets during various stages of the cleanup and 

delivers them to individuals on the mailing list.  These fact sheets explain the stage of cleanup, 
the site background, and what happens next in the cleanup.  They may also ask for comments 
from the public. A 30-day comment period allows interested parties time to comment on the 
process.  The fact sheets are also available on Ecology’s Web Site under the Toxics Cleanup 
Program at  
http://www.ecy.wa.gov/programs/tcp/sites/ephrata_lf/ephrata_lf_hp.htm. 
 

• Site Register – Several types of site-related information are posted in the Site Register, 
including notice of public comment periods.  The Site Register is published bi-monthly and is 
sent to those who request to be on that particular mailing list.  Anyone interested in receiving 
the Site Register should contact Linda Thompson of Ecology at 360-407-6069 or 
Ltho461@ecy.wa.gov. 

 
• Public meetings – If  ten or more people request a meeting during a public comment period, or 

express a need to better understand the proposed cleanup, Ecology will hold the requested event.  
Ecology and the PLPs may also choose to hold public meetings if they believe they are needed. 

 
• Internet – Ecology’s website for the Ephrata Landfill is as follows: 

http://www.ecy.wa.gov/programs/tcp/sites/ephrata_lf/ephrata_lf_hp.htm. The 
Agreed Order, Public Participation Plan, and future documents are located on this Web Site. 

 
• News Releases – Ecology may issue news releases to local media on major milestones, 

significant events, and accomplishments as appropriate.  News releases may also be provided to 
Seattle- or Spokane-based media and the Associated Press.  

 
• Legal Notices – Paid notices that describe upcoming events and comment opportunities will be 

published in the Columbia Basin Herald, The Grant County Journal, and in Spanish in El 
Mundo.  

 
• Local Information Repository – All documents related to public comment periods will be 

available at the repositories below. 
 

               Ephrata City Library 
               45 Alder Street NW 
               Ephrata, WA 98823 

Department of Ecology 
4601 N. Monroe 
Spokane, WA 99205-1295 

 
And on Ecology’s Web Site at: 
http://www.ecy.wa.gov/programs/tcp/sites/ephrata_lf/ephrata_lf_hp.htm. 

 
• Ecology Files – An Ephrata Landfill site file containing all studies and correspondence about 

the site is kept at Ecology’s Eastern Regional Office at the following address:  
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Department of Ecology 
Eastern Regional Office 
4601 N. Monroe Street 
Spokane, WA 99205 

 

How Can You Be Sure Your Concerns Are Heard?  
 

• Comment Periods—Public comment is invited at each major step in the cleanup.   
 

• Public Meetings and Workshops—Ecology will hold public meetings if requested by 10 or 
more people during each public comment period to discuss and gather input on investigation 
and cleanup proposals.  

 
• Written Response to Comments—Ecology will publish a Responsiveness Summary to 

comments received during comment periods.  The Responsiveness Summary will detail the 
comments received and provide Ecology’s response to each issue.  

 
• Advocates—Public interest groups will be invited to review the Responsiveness Summaries 

before their distribution to ensure the messages are clear.  
 

Will Technical Assistance Be Provided for Review of Documents?  
 
Access to Staff—Ecology has staff available to answer questions on the cleanup process or meet with 
individuals or groups as requested.  Contact Cole Carter at 509/329-3609 if you have questions or would 
like someone to come speak to your group.  Grant County and the City of Ephrata staff are also available to 
answer questions. 
  
Public Participation Grants— Ecology’s Solid Waste and Financial Assistance Program can award Public 
Participation Grants to groups to use for technical assistance in interpreting cleanup documents.  Information 
on Public Participation Grants is available at Ecology’s website at the following address:  
http://www.ecy.wa.gov/biblio/0407011.html. 
 

Is There a Process for Appeal?  
Yes.  RCW 70.105D.060 provides for an appeal process.  This provision states the only way to challenge 
Ecology’s decisions about a cleanup action is through an action filed in the Superior Court of Thurston 
County or the county where the cleanup is occurring.  The statute allows this type of challenge only under 
certain circumstances.  These circumstances include a citizen suit to compel Ecology to perform a mandated 
duty that appears to have been neglected.  The section also states “the court shall uphold the department's 
actions unless they were arbitrary and capricious.” 
 
The rationale for the limitations on appeals is based on the hazards caused by fugitive toxic materials.  
Fugitive toxic materials may cause increased damage to the environment and the people of the State if 
cleanup action is curtailed for long periods of time to allow for resolving law suits. 
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Can This Plan Be Amended? 
Ecology views this Plan as a living document that may be improved based on suggestions received from the 
community.  Minor changes in the Plan, such as a suggestions for communicating more effectively with a 
particular part of the community,  may be put into practice without formally amending the Plan. 
 
However, the public participation activities specified for each step in the process will not be reduced without 
a formal amendment to the Plan.  Such an amendment will only be made after an opportunity for public 
comment. 
 

page 9 of 9 



 
 
 
 
 
 
 
 
 
 
 
 

Appendix A – Site Map 





Chapter 70.105D RCW: Hazardous waste cleanup — model toxics control act

How To Use This Site | About Us | Contact Us | Search 

Legislature Home | Senate | House of Representatives

Print Version | No está disponible en español

Inside the Legislature

  

Find Your 
Legislator

Visiting the 
Legislature

Agendas, 
Schedules and 
Calendars

Bill Information

Laws and Agency 
Rules

Legislative 
Committees

Legislative 
Agencies

Legislative 
Information 
Center

E-mail 
Notifications 
(Listserv)

Students' Page

History of the 
State Legislature

Outside the 
Legislature

  

Congress - the 
Other Washington

TV Washington

Washington 
Courts

OFM Fiscal Note 
Website

 
 

RCWs > Title 70 > Chapter 70.105D 
 
Chapter 70.105D RCW

Hazardous waste cleanup — model toxics 
control act
Complete Chapter 
 
 
RCW Sections

70.105D.010 Declaration of policy.

70.105D.020 Definitions.

70.105D.030 Department's powers and duties.

70.105D.040 Standard of liability -- Settlement.

70.105D.050 Enforcement.

70.105D.055 Lien authority.

70.105D.060 Timing of review.

70.105D.070 Toxics control accounts (as amended 
by 2007 c 341) .

70.105D.070 Toxics control accounts (as amended 
by 2007 c 446) .

70.105D.070 Toxics control accounts (as amended 
by 2007 c 522) .

70.105D.080 Private right of action -- Remedial action costs.

70.105D.090 Remedial actions -- Exemption from procedural requirements.

70.105D.100 Grants to local governments -- Statement of environmental benefits -- 
Development of outcome-focused performance measures.

70.105D.110 Releases of hazardous substances -- Notice -- Exemptions.

70.105D.120 Puget Sound partners.

70.105D.900 Short title -- 1989 c 2.

70.105D.905 Captions -- 1989 c 2.

70.105D.910 Construction -- 1989 c 2.

file:///Y|/ICU/AppDevTeam/Site%20PDF%20Project/Agreed%20order%20for%20ephrata/b.htm (1 of 2) [7/1/2008 8:41:39 AM]

http://www.leg.wa.gov/help/
http://www.leg.wa.gov/Legislature/AboutUs.htm
http://www.leg.wa.gov/Legislature/ContactUs.htm
http://search.leg.wa.gov/pub/textsearch/default.asp
http://www.leg.wa.gov/legislature
http://www.leg.wa.gov/Senate
http://www.leg.wa.gov/House
javascript:__doPostBack('print_link','')
http://apps.leg.wa.gov/DistrictFinder/Default.aspx
http://apps.leg.wa.gov/DistrictFinder/Default.aspx
http://www.leg.wa.gov/WorkingwithLeg/
http://www.leg.wa.gov/WorkingwithLeg/
http://www.leg.wa.gov/legislature/calendar/
http://www.leg.wa.gov/legislature/calendar/
http://www.leg.wa.gov/legislature/calendar/
http://apps.leg.wa.gov/billinfo/
http://www.leg.wa.gov/LawsAndAgencyRules/
http://www.leg.wa.gov/LawsAndAgencyRules/
http://www.leg.wa.gov/legislature/committeelisting.aspx
http://www.leg.wa.gov/legislature/committeelisting.aspx
http://www.leg.wa.gov/LegislativeAgencies/
http://www.leg.wa.gov/LegislativeAgencies/
http://www.leg.wa.gov/lic/
http://www.leg.wa.gov/lic/
http://www.leg.wa.gov/lic/
http://apps.leg.wa.gov/subscriptions/
http://apps.leg.wa.gov/subscriptions/
http://apps.leg.wa.gov/subscriptions/
http://www.leg.wa.gov/legislature/StudentsPage/
http://www.leg.wa.gov/History/
http://www.leg.wa.gov/History/
http://apps.leg.wa.gov/districtfinder/congress.aspx
http://apps.leg.wa.gov/districtfinder/congress.aspx
http://www.tvw.org/index.cfm
http://www.courts.wa.gov/
http://www.courts.wa.gov/
https://fortress.wa.gov/ofm/fnspublic/
https://fortress.wa.gov/ofm/fnspublic/
http://access.wa.gov/
file:///Y|/ICU/AppDevTeam/Site%20PDF%20Project/Agreed%20order%20for%20ephrata/default.aspx
file:///Y|/ICU/AppDevTeam/Site%20PDF%20Project/Agreed%20order%20for%20ephrata/default.aspx?cite=70
file:///Y|/ICU/AppDevTeam/Site%20PDF%20Project/Agreed%20order%20for%20ephrata/default.aspx?cite=70.105D
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D&full=true
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.010
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.020
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.030
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.040
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.050
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.055
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.060
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.070
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.070
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.070
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.080
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.090
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.100
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.110
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.120
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.900
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.905
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.910


Chapter 70.105D RCW: Hazardous waste cleanup — model toxics control act

70.105D.915 Existing agreements -- 1989 c 2.

70.105D.920 Effective date -- 1989 c 2.

70.105D.921 Severability -- 1989 c 2.

Notes:

Environmental certification programs -- Fees -- Rules -- Liability: RCW 43.21A.175. 

Glossary of 
Terms  | 

Comments about 
this site  | Privacy Notice | 

Accessibility 
Information  | Disclaimer

 

file:///Y|/ICU/AppDevTeam/Site%20PDF%20Project/Agreed%20order%20for%20ephrata/b.htm (2 of 2) [7/1/2008 8:41:39 AM]

http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.915
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.920
http://apps.leg.wa.gov/RCW/default.aspx?cite=70.105D.921
http://apps.leg.wa.gov/RCW/default.aspx?cite=43.21A.175
http://www.leg.wa.gov/WorkingwithLeg/glossary.htm
http://www.leg.wa.gov/WorkingwithLeg/glossary.htm
mailto:support@leg.wa.gov
mailto:support@leg.wa.gov
http://www.leg.wa.gov/Legislature/PrivacyNotice.htm
http://www.leg.wa.gov/WorkingWithLeg/adainfo
http://www.leg.wa.gov/WorkingWithLeg/adainfo
http://www.leg.wa.gov/Legislature/disclaimer


 
 
 
 
 
 
 
 
 
 
 
 

Appendix C – Mailing List 



Mailing List for Ephrata Landfill

Title First_Name Last_Name Company_Name Other Number Street City State Zip
Mr. Will Abercrombie Hart Crowser 1910 E Fairview Ave Seattle WA 98102-3699
Ms. Deborah Abrahamson P. O. Box 61 Wellpinit WA 99040-0061
Ms. Wanda Abrahamson Spokane Tribe of Indians 6208 Ford Wellpinit Road Spokane WA 99040
Mr. and Ms. Steven L. and Jennifer L. Adams P. O. Box 425 Ephrata WA 98823
Mr. and Ms. Benjamin J. and Jada J. Addink 444 Maringo Rd Ephrata WA 98823
Mr. and Ms. Steven A. and Kerri L. Adler 12548 Dodson Rd NW Ephrata WA 98823
Mr. Chris C. Akerblade 740 W Sunset Dr Burbank WA 99323
Mr. and Ms. Douglas G. and Kirsten H. Anderson 2265 Cherry Blossom Dr Ephrata WA 98823
Mr. and Ms. Rubio A. and Antonia D. Angel 2322 Cherry Blossom Dr Ephrata WA 98823
Mr. and Ms. Earl W. and Marvel L. Atkins 13043 Railroad Ave NW Ephrata WA 98823
Mayor Jim Baergen City of Hartline P. O. Box 127 Hartline WA 99135
Mr. and Ms. Gary W. and Nancy M. Balentine 2346 Cherry Blossom Dr Ephrata WA 98823
Mr. or Ms. Balle 2700 Rd. 11.7 NW Ephrata WA 98823
Mr. Rob Banes Office of Environmental Health Assessments Site Assessment Section P. O. Box 47846 Olympia WA 98504-7846
Mr. and Ms. Wayne L. and Gloria J. Barger 2374 Cherry Blossom Dr Ephrata WA 98823
Mr. and Ms. Reynold and Mable Barth 27 Apple Lane Ephrata WA 98823
Mr. Harold E. Basso 1126 Yakima St SE Ephrata WA 98823
Ms. Harroet Beale Puget Sound Action Team P. O. Box 40900 Olympia WA 98504-0900
Ms. Bonnie Beavers Center for Justice 35 W Main St Spokane WA 99201
Mr. Jim Bellatty Department of Ecology Water Quality Program 4601 North Monroe Street Spokane WA 99205
Mr. and Ms. Michael And Gayle Belles 2325 Cherry Blossom Dr Ephrata WA 98823
Mr. and Mrs. James and Laura Ann Bensch 12605 Rd. C.3 NW Ephrata WA 98823
Mr. and Ms. James L. and Dorothy A. Berens 16456 Rd 1 NW Quincy WA 98848
Ms. Karin Berkholtz Department of Community Development P. O. Box 48300 Olympia WA 98504-8300
Ms. Tatyana Bistrevsky WSU County Extension 222 N Havana Spokane WA 99202-4799
Mr. or Ms. Bittle 13391 Rd. E NW Ephrata WA 98823
Mr. or Ms. Black 12995 Dodson Rd. NW Ephrata WA 98823
Mayor Katherine Bohnet City of Wilson Creek P. O. Box 162 Wilson Creek WA 98860
Mr. Tim Bohr 12975 Rd C.3 NW Ephrata WA 98823
Mr. and Ms. Darrell and Karen Bolyard P. O. Box 733 Ephrata WA 98823
Mr. Art Bookstrom US Geological Survey 904 W Riverside Ave, Room 202 Spokane WA 99201-1087
Mr. Kevin Booth Avista 1411 E Mission Msc-21 Spokane WA 99202
Mr. Jerry Boyd Paine Hamblen 717 W Sprague Ave, Ste 1200 Spokane WA 99201-3505
Mr. Clarence Marvin Braman 331 Statter Rd Ephrata WA 98823
Mr. and Ms. Ermal L. and Reiko Brandon 12978 Dodson Rd NW Ephrata WA 98823
Mr. Lloyd Brewer City of Spokane Environmental Affairs 808 W Spokane Falls Blvd Spokane WA 99201-3333
Ms. Lisa Brown Department of Ecology Hazardous Waste & Toxics Reduction Program 4601 North Monroe Street Spokane WA 99205
Mr. and Ms. Terry D. and Debbie K. Brown 12061 Dodson Rd Ephrata WA 98823
Mr. and Ms. Carl D. and Carol J. Burck 2399 Basin St SW Ephrata WA 98823
Mr. and Ms. Loyd And Tami Burleson II 12948 Rebecca Ct NW Ephrata WA 98823
Ms. Janie Marie Burton P. O. Box 7731 Covington WA 98042
Mr. or Ms. Butcher 2654 Rd. 11.9 NW Ephrata WA 98823
Mayor Tammara Byers City of Grand Coulee P. O. Box 180 Grand Coulee WA 99133-0180
Hon. Maria Cantwell US Senator 920 W Riverside Spokane WA 99201-1010
Mr. and Mrs. Scott Carabaja 12632 Rd. C.3 NW Ephrata WA 98823
Mayor Mary Jo Carey City of Elmer City P. O. Box 179 Elmer City WA 99124
Ms. Ann L. Carrigan 2321 Cherry Blossom Dr Ephrata WA 98823
Mr. and Ms. Salud and Maria Castillo 12530 Rd C.5 NW Ephrata WA 98823
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Title First_Name Last_Name Company_Name Other Number Street City State Zip
Ms. Emily Celto Vache Department of Ecology Hazardous Waste & Toxics Reduction Program 4601 North Monroe Street Spokane WA 99205
Mr. Peter Christiansen Department of Ecology Solid Waste & Financial Assistance Program 3190 160th Avenue SE Bellevue WA 98008-5452
Mr. and Ms. Robert and Rebecca Church 8886 Hillcrest Dr Moses Lake WA 98837
Mr. Scott Clark Grant County P. O. Box 37 Ephrata WA 98823-0037
Mr. and Ms. Sherman L. and Pamela A. Clayton 3178 Rd 12 NW Ephrata WA 98823
Mr. Wayne Clifford Office of Environmental Health Assessments Site Assessment Section P. O. Box 47846 Olympia WA 98504-7846
Mr. Randy Connolly Spokane Tribe of Indians P. O. Box 480 Wellpinit WA 99040
Mayor Ronald C. Covey City of Moses Lake P. O. Box 1579 Moses lake WA 98837
Ms. Linda Crerar Department of Agriculture P. O. Box 42560 Olympia WA 98504-2560
Mr. and Ms. Robert V. and Shannon M. Criss 12859 Rd B.8 NW Ephrata WA 98823
Mr. and Ms. Timothy J. and Lisa A. Culbertson 20094 Delta Rd NW Soap Lake WA 98851
Mr. and Ms. C & S Dahl 238 G Street SW Ephrata WA 98823
Ms. Valerie M. Dalosto 12221 164Th Ave SE Renton WA 98059
Ms. Laurie Davies Department of Ecology Solid Waste & Financial Assistance Program P. O. Box 47775 Olympia WA 98504-7775
Mr. Chase Davis Sierra Club 10 N Post, Ste 447 Spokane WA 99201-0705
Mr. and Ms. Arthur W. and Grace L. Dazell P. O. Box 234 Ephrata WA 98823
Ms. Cyndy De Bruler Columbia Riverkeeper P. O. Box 912 Bingen WA 98605
Mr. Jim Degraffenreid Lincoln County Public Works 27234 SR 25 North Davenport WA 99122
Mr. Carlos Diaz WA State Migrant Council 105 S 6Th Street #B Sunnyside WA 98944
Mr. and Ms. Steve M. and Paula R. Dietrich    12860 Rd B.8 NW Ephrata WA 98823
Mr. and Ms. Harald and Laura Dilling   2795 Rd 12.8 NW Ephrata WA 98823
Ms. Anne Duffy WA Department of Health P. O. Box 47825 Olympia WA 98504-7825
Mr. Andy Dunau Lake Roosevelt Forum 2206 S Sherman St Spokane WA 99203
Mr. and Ms. Cecil E. and Delola M. Durham P. O. Box 771 Ephrata WA 98823

Editor Grant County Journal 29 Alder Street SW Ephrata WA 98823
Editor El Mundo 10 N. Mission Wenatchee WA 98807
Editor Columbia Basin Herald P. O. Box 910 Moses Lake WA 98837
Editor Spokesman-Review Local Circulation 7770 Rainier Road NE Moses Lake WA 98837
Editor Escenario Hispano Newspaper 813 W. 3rd Avenue Moses Lake WA 98837
Editor Basin Business Journal 815 W. 3rd Avenue Moses Lake WA 98837

Mayor Judy K. Esser City of Mattawa P. O. Box 965 Mattawa WA 99349
Ms. Teresa Eturaspe Department of Fish and Wildlife P. O. Box 43200 Olympia WA 98504-3155
Mr. and Ms. Darvin D. and Kathy A. Fales 12501 Dodson Rd NW Ephrata WA 98823
Ms. Cathy Fallon 839 Cliff Drive Spokane WA 99204
Mr. or Ms. Farer 4022 Rd. 13.5 NW Ephrata WA 98823
Mr. Brian Farmer Department of Ecology Shorelines & Environmental Assistance Program 4601 North Monroe Street Spokane WA 99205
Mr. and Ms. Ernest O. and Heidi K. Farmer 6663 Martin Rd NW Ephrata WA 98823
Mr. and Ms. William J. and Melinda L. Farmer 4592 Rd 13.5 NW Ephrata WA 98823
Mr. Allen Fiksdal Energy Facility Site Evaluation Council P. O. Box 43172 Olympia WA 98504-3172
Ms. Betty Fowler Safe Water Coalition of Washington State 5615 W Lyons Ct Spokane WA 99208-3777
Ms. Darlene Frye Department of Ecology Solid Waste & Financial Assistance Program 15 West Yakima Avenue Yakima WA 98902-3387
Mr. James A. Frye P. O. Box 10991 Yakima WA 98909
Mr. Luz  M. Garcia 2768 Rd S SW Quincy WA 98848
Ms. Jani Gilbert Department of Ecology Public Information Officer 4601 North Monroe Street Spokane WA 99205
Mr. and Ms. Daniel E. and Wendy L. Gilfeather  12886 Rebecca Ct NW Ephrata WA 98823
Mr. and Ms. Jerry and Rhonda  E. Gingrich 2435 Cherry Blossom Dr Ephrata WA 98823
Ms. Jodi L. Gingrich 31 Apple Lane Ephrata WA 98823
Ms. Flora Goldstein Department of Ecology Toxics Cleanup Program 4601 North Monroe Street Spokane WA 99205
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Title First_Name Last_Name Company_Name Other Number Street City State Zip
Ms. Lauren H. Gordon   12944 Rd B.8 NW Ephrata WA 98823
Mr. Tom J. Gray 12592 Rd C.1 NW Ephrata WA 98823
Mr. and Ms.  Bruce L. and Krysta Gribble 12913 Rd B.8 NW Ephrata WA 98823
Mr. and Ms. Stephen L. and Sandra L. Grout 2305 Cherry Blossom Dr Ephrata WA 98823
Mr. Castaneda Guillermo La Clinica Migrant Health Center P. O. Box 1323 Pasco WA 99301-1323
Mr. and Ms. Kevin L. and Rebecca G. Guinn 24 Peachtree Dr Ephrata WA 98823
Mr. Salud Gutierrez 12582 Rd C.5 NW Ephrata WA 98823
Mr. and Ms. Gary and Megan Hagy 2456 Cherry Blossom Dr Ephrata WA 98823
Mayor Raymond Halsey City of Electric City P. O. Box 130 Electric City WA 99123
Mr. and Ms. James D. and Karen F. Hand 20922 SE 270Th St Covington WA 98042
Mr. Benjamin R. Hankins 2306 Cherry Blossom Dr Ephrata WA 98823
Mr. Tom Hargreaves The Lands Council 129 W. 16th Spokane WA 99203
Hon. Doc Hastings WA State Representative 2715 St. Andrews Loop Ste D Pasco WA 99301
Mr. Sanford T. Hastings 9804 Mariner Dr NW Olympia WA 98502
Mr. or Ms. Hawkins 12329 Dodson Rd. NW Ephrata WA 98823
Mr. and Ms. John L. and Nancy Hawkins Jr P. O. Box 96 Ephrata WA 98823
Ms. Jan Haywood Department of Health P. O. Box 47820 Olympia WA 98504-7820
Mr. David L. Hazzard 4301 Martin Rd NW Ephrata WA 98823
Mr. William P. Helfrich 8599 Rd 4 NW Ephrata WA 98823
Ms. Shirley A. Herr P. O. Box 304 Ephrata WA 98823
Hon. Bill Hinkle WA State Representative P. O. Box 40600 Olympia WA 98504-0600
Mr. and Ms. Kevin J. and Geri Lynn Hinkle 5255 Painted Hills Rd, #6 Ephrata WA 98823
Mr. or Ms. Hinsen 4900 Rd. 13.5 NW Ephrata WA 98823
Mr. Jim Hollingsworth 2508 Adams Rd Veradale WA 99037
Hon. Janea Holmquist P. O. Box 40413 Olympia WA 98504-0413
Mr. Thomas Horne 14626 Renton/Issaquah Rd Renton WA 98059
Mayor Wayne R. Hovde City of Soap Lake P. O. Box 1270 Soap lake WA 98851
Mr. Bob Hubenthal Department of Social and Health Services Lands and Building Division P. O. Box 45848 Olympia WA 98504-5848
Mr. and Ms. Thomas and Cynthia K. Inch 12872 Rd B.7 NW Ephrata WA 98823
Mr. and Ms. Norman R. and Cheryl A. Jackson 11987 Dodson Rd NW Ephrata WA 98823
Mayor Chris Jacobson City of Ephrata 121 Alder Street SW Ephrata WA 98823
Mayor Justin Jenks City of Royal City P. O. Box 1239 Royal City WA 99357
Mr. and Ms. Darcy J. and Robert J. Jensen 2424 Cherry Blossom Lane Ephrata WA 98823
Ms. Rhonda Jensen   130 H St NE Ephrata WA 98823
Mr. Bill Jolly Parks and Recreation Commission P. O. Box 42668 Olympia WA 98504-2668
Mr. and Ms. Jerry L. and Kellie D. Kaler 11923 Dodson Rd NW Ephrata WA 98823
Mr. and Ms. Michael G. and Sandy Jo Kallstrom P. O. Box 155 Ephrata WA 98823
Mr. or Ms. Kibby 2086 Rd. 11.9 NW Ephrata WA 98823
Ms. Vivian Peterson Kirkevold P. O. Box 210215 Auke Bay AK 99821
Mr. and Ms. Gerald and Elizabeth Klein 12385 Dodson Rd NW Ephrata WA 98823
Mr. and Ms. Paul and Karrie Klingeman     12867 Rebecca Ct NW Ephrata WA 98823
Mayor Elliot Kooy City of George P. O. Box 5277 George WA 98824
Mr. James Layman Inland Northwest Wildlife Council 6116 N Market St Spokane WA 99207
Dr. Hugh Lefcort Gonzaga University 502 E Boone Spokane WA 99258
Mr. Keith Lenssen 13836 Rd C.4 NW Ephrata WA 98823
Mr. and Ms. Larry D. and Janet A. Lenssen 13836 Rd C.4 NW Ephrata WA 98823
Mr. John C Linder       11969 Dodson Rd NW Ephrata WA 98823
Ms. Karen Lindheldt Center for Justice 35 W Main, Ste 300 Spokane WA 99201
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Title First_Name Last_Name Company_Name Other Number Street City State Zip
Mr. Robert M. Lowy TDP Roberts Corporation 1014 W. 16th Avenue Spokane WA 99203
Mr. Tom Luce 4121 N Standard Spokane WA 99207
Mr. Michael G. Lufkin Marten Law Group 1191 Second Avenue, Suite 2200 Seattle WA 98101
Ms. Joyce Manship 12660 Dodson Rd NW Ephrata WA 98823
Mr. and Ms. Darral E. and Barbara A. Manthey 2304 Plum St Ephrata WA 98823
Mr. and Ms. Robert and Mary Mantz 4388 Rd. 13.5 NW Ephrata WA 98823
Mr. Paul Markham     P. O. Box 2251 Hailey ID 83303
Mr. and Ms. Eduardo and Martha Martinez 224 J St NE Ephrata WA 98823
Ms. Patricia J. Hooper Martinez 740 Fairbanks Dr Moses Lake WA 98837
Mr. and Ms. Clayton J. and Leona Massey 12313 Dodson Rd NW Ephrata WA 98823
Mr. and Ms. Kraig M. and Rosa M. Massey 3230 Rd 12.8 NW Ephrata WA 98823
Ms. Rosa Massey 3230 Rd. 12.8 NW Ephrata WA 98823
Mr. and Ms. Hector and Dalia Matus 3202 Rd 5 NW #1 Ephrata WA 98823
Mr. Billy W. Mc Anulty  Et.Al. P. O. Box 33 Ephrata WA 98823
Mr. and Ms. Jeffrey A. and Laura L. Mc Cracken 3060 Rd 12 NW Ephrata WA 98823
Mr. James F. Mc Donnell    11997 Dodson Rd NW Ephrata WA 98823
Mr. or Ms. McMillan 2661 Rd. 12.8 NW Ephrata WA 98823
Mr/ Larry Scott Miller 2441 Basin St SW Ephrata WA 98823
Ms. Terri Miller Department of Ecology Shorelines & Environmental Assistance Program 4601 North Monroe Street Spokane WA 99205
Mr. and Ms. Patrick R. And Judy G. Molitor 4121 Peninsula Dr Moses Lake WA 98837
Mr. and Ms. Clint & Anne Moore 4503 SR 28 Ephrata WA 98823
Mr. and Ms. Clinton and Anna Belle Moore P. O. Box 2 Ephrata WA 98823
Ms. Martha Morales 12582 Rd. C.5 NW Ephrata WA 98823
Mr. and Ms. Robert L. and Marie E. Morrison  11977 Dodson Rd Ephrata WA 98823
Mr. and Ms. Robert and Peggy Muchlinski 2266 Cherry Blossom Dr Ephrata WA 98823
Ms. Leslie C. Nellermoe Heller Ehrman 701 Fifth Avenue, Suite 6100 Seattle WA 98104-7098
Mr. and Ms. Dale S. and Carol S. Nelson 1075 Basin St SW Ephrata WA 98823
Mr. and Ms. Robert A. and Yvonne Nichols 2290 Cherry Blossom Dr Ephrata WA 98823
Mr. and Ms. Fedor A. and Vera  V. Novikov  10138 Linden Rd NW Soap Lake WA 98851
Mr. and Ms. Victor and Hortencia Olivares 12637 Rd C.5 NW Ephrata WA 98823
Ms. Carol D. Olsen  2339 Plum St Ephrata WA 98823
Mr. or Ms. Olson 620 Rd. B.7 NW Ephrata WA 98823
Dr. John Osborn 2421 W Mission Spokane WA 99201
Mr. and Ms. Leonid and Elena Pashkovsky 12679 Rd C.5 NW Ephrata WA 98823
Mr. and Ms. Nikolay and Ludmilla Pashkovsky 12596 Rd C.3 NW Ephrata WA 98823
Mr. and Ms. Vladimir and Lydmila Pashkovsky 12731 Rd C.5 NW Ephrata WA 98823
Ms. Larena Perez P. O. Box 1285 Ephrata WA 98823
Mr. Rodney R. Peters P. O. Box 73 Ephrata WA 98823
Mr. Mike Peterson The Lands Council 423 W First, Ste 240 Spokane WA 99201
Mr. Grant Pfeifer Department of Ecology Eastern Regional Office Director 4601 North Monroe Street Spokane WA 99205
Mr. Darryl Piercy Kittitas County 411 North Ruby Street #2 Ellensburg WA 98926
Mr. and Ms. Leroy and Barbara Pinney 22 Apple Lane Ephrata WA 98823
Ms. Teila Plaaster 3354 12.8 NW Ephrata WA 98823
Mr. and Ms. Thomas C. and Judith L. Potter 30 Apple Lane Ephrata WA 98823
Mr. and Ms. Everett W. and Tracy J. Purrington 12947 Rd B.8 NW Ephrata WA 98823
Ms. Linda Razey 3354 Rd. 12.8 NW Ephrata WA 98823
Ms. Angela Reife 3158 Rd. 12.8 NW Ephrata WA 98823

Resident 11923 B Dodson Rd. NW Ephrata WA 98823
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Resident 11239 Dodson Rd. NW Ephrata WA 98823
Resident 11275 Dodson Rd. NW Ephrata WA 98823
Resident 11397 Dodson Rd. NW Ephrata WA 98823
Resident 11443 Dodson Rd. NW Ephrata WA 98823
Resident 11586 Dodson Rd. NW Ephrata WA 98823
Resident 11589 Dodson Rd. NW Ephrata WA 98823
Resident 11617 Dodson Rd. NW Ephrata WA 98823
Resident 11751 Dodson Rd. NW Ephrata WA 98823
Resident 11823 Dodson Rd. NW Ephrata WA 98823
Resident 11987 Dodson Rd. NW Ephrata WA 98823
Resident 12009 Dodson Rd. NW Ephrata WA 98823
Resident 12259 Dodson Rd. NW Ephrata WA 98823
Resident 12345 Dodson Rd. NW Ephrata WA 98823
Resident 12439 Dodson Rd. NW Ephrata WA 98823
Resident 12483 Dodson Rd. NW Ephrata WA 98823
Resident 12545 Dodson Rd. NW Ephrata WA 98823
Resident 12689 Dodson Rd. NW Ephrata WA 98823
Resident 12997 Dodson Rd. NW Ephrata WA 98823
Resident 13065 Railroad Ave. Ephrata WA 98823
Resident 11449 Rd. 11.3 NW Ephrata WA 98823
Resident 4392 Rd. 13.5 NW Ephrata WA 98823
Resident 4712 Rd. 13.5 NW Ephrata WA 98823
Resident 4844 Rd. 13.5 NW Ephrata WA 98823
Resident 12936 Rd. B.6 NW Ephrata WA 98823
Resident 12873 Rd. B.7 NW Ephrata WA 98823
Resident 12924 Rd. B.7 NW Ephrata WA 98823
Resident 12925 Rd. B.7 NW Ephrata WA 98823
Resident 12936 Rd. B.7 NW Ephrata WA 98823
Resident 12939 Rd. B.7 NW Ephrata WA 98823
Resident 12632 Rd. C NW Ephrata WA 98823
Resident 13019 Rd. E NW Ephrata WA 98823
Resident 13175 Rd. E NW Ephrata WA 98823

Mr. and Ms. Alvin and Sherry Richardson 2371 Basin St SW Ephrata WA 98823
Mr. and Ms. Larry A. and Diane M. Riebli 3277 Rd 12.9 NW Ephrata WA 98823
Ms. Barbara Ritchie Department of Ecology Environmental Review P. O. Box 47703 Olympia WA 98504-7703
Ms. Carol Lee Roalkvam Department of Transportation P. O. Box 47330 Olympia WA 98504-7330
Mr. and Ms. Bradley G. and Amy J. Rodman 8 Apple Lane Ephrata WA 98823
Mr. and Ms. Dewey R. and Barbara S. Rogers Jr P. O. Box 1325 Ephrata WA 98823
Mr. and Ms. Michael D. and Jennifer Roland P. O. Box 1166 Ephrata WA 98823
Mr. Mike Roland 3553 Rd. 12.8 NW Ephrata WA 98823
Mr. and Ms. Andrew J. and Angela H. Rolfe 3158 Rd 12.8 NW Ephrata WA 98823
Mr. Russell Romig 247 J St NE, Apt. J Ephrata WA 98823
Mr. Albert D. Rosellini   5936 6Th Ave S Seattle WA 98108
Mr. or Ms. D. Rostel 11911 Dodson Rd. NW Ephrata WA 98823
Mr. Kirk A. Sager 5431 Rd 11.7 NW Ephrata WA 98823
Mr. and Ms. Vicente and Raquel Sanchez Jr. 12912 Dodson Rd NW Ephrata WA 98823
Mr. and Ms. Thomas Dean and Donna L. Scheelke 2338 Cherry Blossom Lane Ephrata WA 98823
Mr. and Ms. Harvy A. and Bonnie L. Schuch 8 Peachtree Dr Ephrata WA 98823
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Mr. and Ms. Gary D. and Cindy  L. Sell 2455 Cherry Blossom Dr Ephrata WA 98823
Mr. and Ms. Ronald P. and Michiko Sell And Garcia 1224 D St SW Ephrata WA 98823
Mr. and Ms. Mark D. and Sue Ellen Sherwood 7 Apple Lane Ephrata WA 98823
Ms. Christina Shields 2408 Cherry Blossom Dr Ephrata WA 98823
Mr. Etalvadim Shipovskiy 521 Glenmoor Dr Moses Lake WA 98837
Ms. Kay Shirey Office of the Attorney General Ecology Division P. O. Box 40117 Olympia WA 98504-0117
Mr. and Ms. Edward and Louise A. Sivula 12574 Rd C.1 NW Ephrata WA 98823
Ms. Amy Jo Smith 12574 Rd C.3 NW Ephrata WA 98823
Mr. Ronald D. Smith 20807 Pacific Hwy 103 Ocean Park WA 98640
Mr. and Ms. Steven D. and Deborah C. Smith P. O. Box 537 Ephrata WA 98823
Mr. and Ms. Dale E. and Donna  J. Smith   12887 Rebecca Ct NW Ephrata WA 98823
Ms. Nora D. Snider P. O. Box 33 Ephrata WA 98823
Mayor Quincy Snow City of Coulee Dam 300 Lincoln Ave Coulee Dam WA 99116
Mr. and Ms. Thomas W. and Pamela S. Sortomme 368 3rd Ave SE Ephrata WA 98823
Mr. and Ms. Jeff and Kelli Spencer 12720 Dodson Rd NW Ephrata WA 98823
Mr. and Ms. David J. and Joyce E. Spencer   1250 Sage Rd Ephrata WA 98823

Stecker 11355 Dodson Rd. NW Ephrata WA 98823
Mr. Mark Stephens Department of Ecology Spills Program 4601 North Monroe Street Spokane WA 99205
Mr. Cullen Stephenson Department of Ecology Solid Waste & Financial Assistance Program 300 Desmond Drive Lacey WA 98504-7600
Mr. and Ms. Edwin C. and Edith N. Stocker 63 Lincoln Ave Snohomish WA 98290
Mr. Keith Stoffel Department of Ecology Water Resources Program 4601 North Monroe Street Spokane WA 99205
Mr. and Ms. Randall W. and Sabrina Strong 60 Peachtree Dr Ephrata WA 98823
Ms. Nicky Swanson Department of Ecology Hazardous Waste & Toxics Reduction Program 4601 North Monroe Street Spokane WA 99205
Mr. and Ms. Allan C. and Diane K. Swensen     12687 Dodson Rd N Ephrata WA 98823
Mr. Jim Tiffany Editor, El Mundo Newspaper P. O. Box 2231 Wenatchee WA 98807
Mr. and Ms. Terrance and Leslie Trachsler P. O. Box 207 Ephrata WA 98823
Ms. Joanna S. Tupling 38 Peachtree Dr Ephrata WA 98823
Mr. Michael J. Uhl, ETAL 4077 Highway 28 W Ephrata WA 98823
Mr. Jesus R. Vega 15 Mt View Dr Quincy WA 98848
Ms. Halah Voges The Retec Group, Inc. 1011 SW Klickitat Way, Suite 207 Seattle WA 98134-1162
Ms. Amber Waldref The Lands Council 423 W 1 Street, #240 Spokane WA 99201
Mr. Calvin  J. Walker P. O. Box 842 Ephrata WA 98823
Hon. Judy Warnick WA State Representative P. O. Box 40600 Olympia WA 98504-0600
Mr. and Ms. Donald L. and Karin D. Webster 333 Brickyard Pt Rd N Beaufort SC 29907
Mr. and Ms. Larry A. and Debbie M. Weis 2337 Cherry Blossom Dr Ephrata WA 98823
Mr. and Ms. Joseph M. and Linda J. White P. O. Box 1145 Ephrata WA 98823
Dr. Robert Whitlam Office of Archaeology and Historic Preservation P. O. Box 48343 Olympia WA 98504-8343

Whitmans 2156 Rd. 11.9 NW Ephrata WA 98823
Mr. and Ms. Ronald L. and Evelyn Wilkinson 2289 Cherry Blossom Dr Ephrata WA 98823
Mr. and Ms. Gary R. and Christine R. Williamson 13511 E 54Th Dr Yuma AZ 85367
Mr. Loren Wiltse Adams County 165 North 1st Ave Olympia WA 99344-1065
Mr. and Ms. Rock R. and Cynthia Witte P. O. Box 1153 Ephrata WA 98823
Mr. and Ms. Thomas B. and Terri L. Witte 9589 Rd I.5 NE Ephrata WA 98823

Wolen 11879 Dodson Rd. NW Ephrata WA 98823
Ms. Karen Wood Department of Ecology Air Quality Program 4601 North Monroe Street Spokane WA 99205
Mr. Colton James Wright P. O. Box 294 Oroville WA 98844
Mr. and Ms. Ronald D. and Shelley M. Yenney 8278 Martin Rd NW Ephrata WA 98823
Mayor Dick Zimbelman City of Quincy City Hall Quincy WA 98848
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Mailing List for Ephrata Landfill

Title First_Name Last_Name Company_Name Other Number Street City State Zip
Mr. and Ms. William and Delanas Zimbelman 12695 Rd C.1 NW Ephrata WA 98823

Hopp Family Limited Ptrn 13612 122Nd Ave E Puyallup WA 98374
Oasis Park RV and Golf 2541 Basin Street Southwest Ephrata WA 98823
Sunwest Park LLC 2233 California Ave SW Seattle WA 98116
Washington St Wildlife Dept 600 Capitol Way N GJ-11 Olympia WA 98501
Grant County Public Works 124 Enterprise St SE Ephrata WA 98823
Apparatus Repair & Welding 4301 Martin Rd. Ephrata WA 98823
US Fish & Wildlife Service 2315 N. Discovery Pl Spokane Valley WA 99216
Country Boys Inc P. O. Box 115 Ephrata WA 98823
Consolidated Disposal Service P. O. Box 1154 Ephrata WA 98823
Madrona East Mhp LLC P. O. Box 22637 Seattle WA 98122
Basin Estates LP P. O. Box 2444 Gig Harbor WA 98335

Mayor City of Warden P. O. Box 428 Warden WA 98857
Department of Natural Resources SEPA Center P. O. Box 47015 Olympia WA 98504-7015
P U D #2 Grant County P. O. Box 878 Ephrata WA 98823
Pheasant Land Company, LLC 19474 Rd B NW Soap Lake WA 98851
Orchard View Homes LLC 13836 Rd C.4 NW Ephrata WA 98823
U.S. EPA Region 10 (HW 117) Community Relations 1200 Sixth Avenue Seattle WA 98101-3188
Aspi Group 5200 Southcenter Blvd #100 Tukwila WA 98188
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Appendix D – Glossary of Terms 
 
 

 



  
 
 
 

APPENDIX D 
GLOSSARY 

 
Agreed Order:  A legal document issued by Ecology which formalizes an agreement between the 

department and potentially liable persons (PLPs) for the actions needed at a site.  An agreed 
order is subject to public comment.  If an order is substantially changed, an additional 
comment period is provided. 

 
Applicable State and Federal Law:  All legally applicable requirements and those requirements 

that Ecology determines are relevant and appropriate requirements. 
 
Area Background:  The concentrations of hazardous substances that are consistently present in the 

environment in the vicinity of a site which are the result of human activities unrelated to 
releases from that site. 

 
Carcinogen:  Any substance or agent that produces or tends to produce cancer in humans. 
 
Chronic Toxicity:  The ability of a hazardous substance to cause injury or death to an organism 

resulting from repeated or constant exposure to the hazardous substance over an extended 
period of time. 

 
Cleanup:  The implementation of a cleanup action or interim action. 
 
Cleanup Action:  Any remedial action, except interim actions, taken at a site to eliminate, render 

less toxic, stabilize, contain, immobilize, isolate, treat, destroy, or remove a hazardous 
substance that complies with cleanup levels; utilizes permanent solutions to the maximum 
extent practicable; and includes adequate monitoring to ensure the effectiveness of the 
cleanup action. 

 
Cleanup Action Plan:  A document which identifies the cleanup action and specifies cleanup 

standards and other requirements for a particular site.  After completion of a comment 
period on a Draft Cleanup Action Plan, Ecology will issue a final Cleanup Action Plan. 

 
Cleanup Level:  The concentration of a hazardous substance in soil, water, air or sediment that is 

determined to be protective of human health and the environment under specified exposure 
conditions. 

 
Cleanup Process:  The process for identifying, investigating, and cleaning up hazardous waste 

sites. 
 
Consent Decree:  A legal document approved and issued by a court which formalizes an 

agreement reached between the state and potentially liable persons (PLPs) on the actions 
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needed at a site.  A decree is subject to public comment.  If a decree is substantially 
changed, an additional comment period is provided. 

 
Containment:  A container, vessel, barrier, or structure, whether natural or constructed, which 

confines a hazardous substance within a defined boundary and prevents or minimizes its 
release into the environment. 

 
Contaminant:  Any hazardous substance that does not occur naturally or occurs at greater than 

natural background levels. 
 
Enforcement Order:  A legal document, issued by Ecology, requiring remedial action.  Failure to 

comply with an enforcement order may result in substantial liability for costs and penalties.  
An enforcement order is subject to public comment.  If an enforcement order is 
substantially changed, an additional comment period is provided. 

 
Environment:  Any plant, animal, natural resource, surface water (including underlying 

sediments), ground water, drinking water supply, land surface (including tidelands and 
shorelands) or subsurface strata, or ambient air within the state of Washington. 

 
Exposure:  Subjection of an organism to the action, influence or effect of a hazardous substance 

(chemical agent) or physical agent. 
 
Exposure Pathways:  The path a hazardous substance takes or could take form a source to an 

exposed organism.  An exposure pathway describes the mechanism by which an individual 
or population is exposed or has the potential to be exposed to hazardous substances at or 
originating from the site.  Each exposure pathway includes an actual or potential source or 
release from a source, an exposure point, and an exposure route.  If the source exposure 
point differs from the source of the hazardous substance, exposure pathway also includes a 
transport/exposure medium. 

 
Facility:  Any building, structure, installation, equipment, pipe or pipeline (including any pipe into 

a sewer or publicly-owned treatment works), well, pit, pond, lagoon, impoundment, ditch, 
landfill, storage container, motor vehicle, rolling stock, vessel, or aircraft; or any site or area 
where a hazardous substance, other than a consumer product in consumer use, has been 
deposited, stored, disposed or, placed, or otherwise come to be located. 

 
Feasibility Study (FS):  A study to evaluate alternative cleanup actions for a site.  A comment 

period on the draft report is required.  Ecology selects the preferred alternative after 
reviewing those documents. 

 
Free Product:  A hazardous substance that is present as a nonaqueous phase liquid (that is, liquid 

not dissolved in water). 
 
Groundwater:  Water found beneath the earth’s surface that fills pores between materials such as 

sand, soil, or gravel.  In aquifers, groundwater occurs in sufficient quantities that it can be 
used for drinking water, irrigation, and other purposes. 
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Hazardous Sites List:  A list of sites identified by Ecology that requires further remedial action.  

The sites are ranked from 1 to 5 to indicate their relative priority for further action. 
 
Hazardous Substance:  Any dangerous or extremely hazardous waste as defined in RCW 

70.105.010 (5) (any discarded, useless, unwanted, or abandoned substances including, but 
not limited to, certain pesticides, or any residues or containers of such substances which are 
disposed of in such quantity or concentration as to pose a substantial present or potential 
hazard to human health, wildlife, or the environment because such wastes or constituents or 
combinations of such wastes; (a) have short-lived, toxic properties that may cause death, 
injury, or illness or have mutagenic, teratogenic, or carcinogenic properties; or (b) are 
corrosive, explosive, flammable, or may generate pressure through decomposition or other 
means,) and (6) (any dangerous waste which (a) will persist in a hazardous form for several 
years or more at a disposal site and which in its persistent form presents a significant 
environmental hazard and may affect the genetic makeup of man or wildlife; and is highly 
toxic to man or wildlife; (b) if disposed of at a disposal site in such quantities as would 
present an extreme hazard to man or the environment), or any dangerous or extremely 
dangerous waste as designated by rule under Chapter 70.105 RCW: any hazardous 
substance as defined in RCW 70.105.010 (14) (any liquid, solid, gas, or sludge, including 
any material, substance, product, commodity, or waste, regardless of quantity, that exhibits 
any of the characteristics or criteria of hazardous waste as described in rules adopted under 
this chapter,) or any hazardous substance as defined by rule under Chapter 70.105 RCW; 
petroleum products. 

 
Hazardous Waste Site:  Any facility where there has been a confirmation of a release or 

threatened release of a hazardous substance that requires remedial action. 
 
Independent Cleanup Action:  Any remedial action conducted without Ecology oversight or 

approval, and not under an order or decree. 
 
Initial Investigation:  An investigation to determine that a release or threatened release may have 

occurred that warrants further action. 
 
Interim Action:  Any remedial action that partially addresses the cleanup of a site. 
 
Mixed Funding:  Any funding, either in the form of a loan or a contribution, provided to 

potentially liable persons from the state toxics control account. 
 
Model Toxics Control Act (MTCA):  Washington State’s law that governs the investigation, 

evaluation and cleanup of hazardous waste sites.  Refers to RCW 70.105D.  It was approved 
by voters at the November 1988 general election and known is as Initiative 97.  The 
implementing regulation is WAC 173-340. 

 
Monitoring Wells:  Special wells drilled at specific locations on or off a hazardous waste site 

where groundwater can be sampled at selected depths and studied to determine the direction 
of groundwater flow and the types and amounts of contaminants present. 
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Natural Background:  The concentration of hazardous substance consistently present in the 

environment which has not been influenced by localized human activities. 
 
National Priorities List (NPL):  EPA’s list of hazardous waste sites identified for possible long-

term remedial response with funding from the federal Superfund trust fund.   
 
Owner or Operator:  Any person with any ownership interest in the facility or who exercises any 

control over the facility; or in the case of an abandoned facility, any person who had owned 
or operated or exercised control over the facility any time before its abandonment. 

 
Polynuclear Aromatic Hydrocarbon (PAH):  A class of organic compounds, some of which are 

long-lasting and carcinogenic.  These compounds are formed from the combustion of 
organic material and are ubiquitous in the environment.  PAHs are commonly formed by 
forest fires and by the combustion of fossil fuels. 

 
Potentially Liable Party:  see Potentially Liable Person. 
 
Potentially Liable Person (PLP):    Any person whom Ecology finds, based on credible evidence, 

to be liable under authority of RCW 70.105D.040. 
 
Public Notice:  At a minimum, adequate notice mailed to all persons who have made a timely 

request of Ecology and to persons residing in the potentially affected vicinity of the 
proposed action; mailed to appropriate news media; published in the local (city or county) 
newspaper of largest circulation; and opportunity for interested persons to comment. 

 
Public Participation Plan:  A plan prepared under the authority of WAC 173-340-600 to 

encourage coordinated and effective public involvement tailored to the public’s needs at a 
particular site. 

 
Recovery By-Products:  Any hazardous substance, water, sludge, or other materials collected in 

the free product removal process in response to a release from an underground storage tank. 
 
Release:  Any intentional or unintentional entry of any hazardous substance into the environment, 

including, but not limited to, the abandonment or disposal of containers of hazardous 
substances. 

 
Remedial Action:  Any action to identify, eliminate, or minimize any threat posed by hazardous 

substances to human health or the environment, including any investigative and monitoring 
activities of any release or threatened release of a hazardous substance and any health 
assessments or health effects studies. 

 
Remedial Investigation (RI):  A study to define the extent of problems at a site.  When combined 

with a study to evaluate alternative cleanup actions it is referred to as a Remedial 
Investigation/Feasibility Study (RI/FS).  In both cases, a comment period on the draft report 
is required. 
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Responsiveness Summary:  A compilation of all questions and comments to a document open for 

public comment and their respective answers/replies by Ecology.  The Responsiveness 
Summary is mailed, at a minimum, to those who provided comments and its availability is 
published in the Site Register. 

 
Risk Assessment:  The determination of the probability that a hazardous substance, when released 

into the environment, will cause an adverse effect in exposed humans or other living 
organisms. 

 
Sensitive Environment:  An area of particular environmental value, where a release could pose a 

greater threat than in other areas including:  wetlands; critical habitat for endangered or 
threatened species; national or state wildlife refuge; critical habitat, breeding or feeding area 
for fish or shellfish; wild or scenic river; rookery; riparian area; big game winter range. 

 
Site:  See Facility. 
 
Site Characterization Report:  A written report describing the site and nature of a release from an 

underground storage tank, as described in WAC 173-340-450 (4) (b). 
 
Site Hazard Assessment (SHA):  An assessment to gather information about a site to confirm 

whether a release has occurred and to enable Ecology to evaluate the relative potential 
hazard posed by the release.  If further action is needed, an RI/FS is undertaken. 

 
Site Register:  Publication issued every two weeks of major activities conducted statewide related 

to the study and cleanup of hazardous waste sites under the Model Toxics Control Act.  To 
receive this publication, please call (360) 407-7200. 

 
Surface Water:  Lakes, rivers, ponds, streams, inland waters, salt waters, and all other surface 

waters and water courses within the state of Washington or under the jurisdiction of the 
state of Washington. 

 
TCP:  Toxics Cleanup Program at Ecology 
 
Total Petroleum Hydrocarbons (TPH):  A scientific measure of the sum of all petroleum 

hydrocarbons in a sample (without distinguishing one hydrocarbon from another).  The 
“petroleum hydrocarbons” include compounds of carbon and hydrogen that are derived 
from naturally occurring petroleum sources or from manufactured petroleum products (such 
as refined oil, coal, and asphalt). 

 
Toxicity:  The degree to which a substance at a particular concentration is capable of causing harm 

to living organisms, including people, plants and animals. 
 
Underground Storage Tank (UST):  An underground storage tank and connected underground 

piping as defined in the rules adopted under Chapter 90.76 RCW. 
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Washington Ranking Method (WARM):  Method used to rank sites placed on the hazardous sites 
list.  A report describing this method is available from Ecology. 
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1.  INTRODUCTION 
This Quality Assurance Project Plan (QAPP) supports surveying and sampling of buried 
drums located at the Ephrata Landfill in Ephrata, Washington (Figure 1-1). These activities 
comprise one of several interim actions described in the Interim Remedial Action Plan 
Ephrata Landfill Corrective Action (IRAP) (Parametrix 2006), which is Exhibit C of Agreed 
Order No. DE 3810 between Washington State Department of Ecology (Ecology) and Grant 
County and the City of Ephrata (Ecology 2006) (Agreed Order). Grant County has requested 
Parametrix and Engineering/Remediation Resources Group (ERRG) to survey and sample 
drums to obtain data needed to complete drum removal project planning and refine drum 
removal specifications. Drum removal will be accomplished as a separate interim action. 

Parametrix and ERRG prepared this QAPP consistent with Ecology and U.S. Environmental 
Protection Agency (EPA) requirements found in the following documents: 

• Ecology Model Toxics Control Act (Ecology 2001). 

• EPA QA/R-5, EPA Requirements for Quality Assurance Project Plans, Final, March 
2001.  

• EPA QA/G-5, EPA Guidance for Quality Assurance Project Plans, December 2002. 

This QAPP reflects a level of detail and completeness appropriate for waste sampling and 
analysis consistent with the graded approach described in the above EPA documents. 

1.1 PROJECT BACKGROUND 
Grant County, with concurrence from Ecology and the City of Ephrata, solicited bids in 
August 2006 for buried drum removal. The parties anticipated, at that time, that the Agreed 
Order would be finalized and the public comment period closed prior to the start of drum 
removal site activities. For various reasons, all bids were rejected and drum removal did not 
proceed. Bidders had submitted an unusually large number of questions during drum removal 
advertisement. Bidder questions focused on uncertainties about the drum contents and 
attendant worker health and safety issues, analytical costs, and disposal requirements. 
Surveying and sampling drums will provide data needed to complete drum removal planning 
and refine drum removal specifications to more clearly allocate drum removal project risks 
and responsibilities. 
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2. PROJECT ORGANIZATION AND MANAGEMENT 
This section describes project organization and management including a project description, 
background of the site, project roles and responsibilities, documentation, and reporting 
requirements.  

2.1 PROJECT ORGANIZATION 
Drum area exploration project roles are summarized in Table 2-1. 

Table 2-1. Project Roles and Responsibilities 

Person Function Organization Phone Key Project Role 
Cole Carter Site Manager, 

Project Coordinator 
Ecology (509) 329-3609 Regulatory 

oversight and 
approvals 

Derek Pohle Project Coordinator Grant County (509) 754-6082 Owner’s 
representative, point 
of contact for 
approvals 

Wes Crago Project Coordinator City of Ephrata (509) 754-4601 Point of contact for 
approvals 

Brian Pippin Project Manager Parametrix (425) 458-6370 Technical and 
administrative lead 

Jeremy Krohn Field Lead Parametrix (425) 458-6283 Field coordination, 
ambient air 
monitoring, project 
documentation 

Sheila 
McConnell 

Certified Industrial 
Hygienist 

Parametrix (425) 452-8655 
(425) 681-7516 

Off-site health and 
safety support for 
Parametrix & ERRG 

John Hicks Subconsultant 
Project Manager 

ERRG (206) 423-7784 Subconsultant 
technical and 
administrative lead 

Tracy Smith Field Lead ERRG (253) 606-5489 Field coordination, 
sample collection 
and handling, 
project 
documentation 

Kathy Kreps Analytical Laboratory Severn-Trent 
Laboratory 

(STL) 

(253) 922-2310 Laboratory analyses 
and reporting 
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2.2 PROBLEM DEFINITION/BACKGROUND 
The purpose of the drum area exploration interim action is to survey and sample drums to 
obtain data needed to complete drum removal planning and refine drum removal 
specifications. This action is not anticipated to substantively affect the decision to remove the 
drums. 

Documentation of the drum placement is limited. The drums are thought to have been placed 
in the mid 1970’s, stacked in three layers on top of bedrock (basalt). The exact number, 
contents, and condition of the drums are unknown (Ecology 1987). The approximate location 
of drums has been identified through geophysical exploration (Pacific Groundwater Group 
2004). There have been no other investigations or sampling of the drums. 

2.3 TASK DESCRIPTION 
Excavate test pits or trenches (18 planned) to corroborate geophysical exploration findings, 
by surveying drum coordinates and depths, and analyze drum content samples (6 planned). 
Surveying, sampling, and analysis will be conducted as described in Section 3.0. 

2.4 SPECIAL TRAINING AND CERTIFICATION 
All personnel conducting sampling activities on the project site must be 40-hour Hazardous 
Waste Operation (HAZWOPER) trained per 29CFR 1910.120 and be current with their 
annual 8-hour refresher course.  

Staff sampling the drums will have appropriate training and equipment for Level B consistent 
with the health and safety plan entitled Health and Safety Plan for Ephrata Landfill Drum 
Exploration Investigation (ERRG/Parametrix 2007). 

2.5 SAMPLING DOCUMENTATION AND RECORDS 
Sample handling will be documented through the use of daily field logs, photographs, and 
other documents as appropriate.  

2.5.1 Field Logs and Forms 
A bound field notebook will be maintained to provide daily records of field activities and 
observations. Entries will be made in waterproof ink, signed, and dated. Notebook pages will 
not be removed or destroyed. Corrections will be made by drawing a single line through the 
original entry (so that the original entry can still be read) and writing the corrected entry 
alongside. Corrections will be initialed and dated. Explanatory footnotes will be included as 
appropriate. To the extent feasible errors will be corrected or corrections initialed by the 
person who made the original entry. Upon completion of the exploration, field logs and forms 
will be retained in the project files.  

2.5.2 Photographs 
Photographs will be noted and cross-referenced in the field notebook. Digital photographs 
will be reviewed in the field to assess quality and need to re-shoot the photograph. Non-
digital photographs will be reviewed once developed. Photographs will be matched and 
reconciled with notebook entries. 
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2.6 REPORTING 
Following completion of sampling and analysis, Parametrix will prepare a short technical 
report including the following: 

• Summary of field activities completed 

• Figures showing sampling locations 

• Survey data 

• Summary of laboratory analytical results and comparison to relevant regulatory 
criteria 

• Boring/test pit logs and sampling forms 

• Laboratory data sheets and the results of data review 

A draft report will be submitted to Ecology electronically in portable document format (PDF) 
and in Microsoft Word format. Two hard copies, electronic and compact disc instances of the 
final report reflecting response to Ecology comments will be submitted. 
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3. DATA GENERATION AND ACQUISITION 
This section discusses the specific rationale used to develop sampling and analysis strategies.   

3.1 SAMPLING PROCESS DESIGN 
The subsurface investigation will include a drum area perimeter evaluation and waste 
characterization from selected locations in the drum area.  

The objective of the drum area perimeter evaluation is to obtain the coordinates and depths of 
several perimeter drums. The data will be used to complete drum removal plans and 
specifications. Material above the drums (overburden) is expected to be municipal solid waste 
and crushed rock/gravel. It is unlikely that any leakage from drums would have contaminated 
overburden; therefore, overburden will not be sampled. Since the overburden is not 
considered to be contaminated it will be disposed of as refuse in the active landfill. The 
excavations will be backfilled with onsite borrow. 

The objective of the drum sampling is to obtain waste characterization data to facilitate 
disposal options. Samples of drum contents will be collected, and the chemical nature of the 
collected material will be evaluated using the laboratory methods described in Section 3.4 of 
this QAPP. Proposed sampling includes:  

• Collecting 6 drum samples from the 18 test pits (see Figure 1-1). The pits will be 
completed to the top of the drums to obtain representative samples of the drum 
contents. 

• Additional sampling based on field observations of drum stability. 

Test pits for drum sampling will be located at the east and west boundaries of the geophysical 
anomaly and at appropriate distances between (see Figure 1-1). Specific test pit locations will 
be determined in the field and surveyed. A description of the proposed sampling methods is 
presented in Section 3.2.  

3.2 SAMPLING METHODS AND PROCEDURES 
This section presents the sampling methods and procedures to be used to collect data 
necessary to adequately characterize representative drum contents at the site. The contents of 
the drums are unknown but should fit within the categories of liquid (aqueous or organic), 
sludge or solid. For the purposes of this study, a sample is defined as an aliquot or 
representative grab from the entire depth of the drum. 

3.2.1 Drum Content Sampling 
Drums will be accessed using tools such as a bung wrench. In the case of corrosion or poor 
access to the open top or bung of the drum, a cold cut will be made with an oversized drill bit 
or saw blade. If solids are encountered during sampling, a larger hole will be cut to allow sub-
sampling of the solid material. Drum cuts, where needed, will be made using non-sparking, 
intrinsically safe tools. 

Representative samples will be collected from the drum contents at six locations using 
disposable drum samplers consisting of pre-cleaned, ½-inch inside diameter (ID), glass tubes. 
The drum sampling tube will be inserted into the drum, to the full depth. The top of the tube 
will be sealed and removed from the drum. Observations of the percentage of liquid and 
sludge, and other physical characteristics will be collected. The samples will then be placed 
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directly into labeled sampling containers provided by the analytical laboratory, as described 
in the following paragraphs. 

After sampling, the drum entry point will be sealed with an expandable rubber stopper seal or 
similar, to prevent the contents from leaking, since the sampled drums will remain in place.  

If the sample appears to be mostly liquid, a minimum of four 500 mL jars/sample (2 liters) 
and two 40mL Volatile Organic Analysis (VOA) vials (for Volatile Organic Compound 
(VOC) analysis) will be collected and submitted to the laboratory in sampling kits marked 
“aqueous samples.”  In the case that the material appears to be an oil or thick liquid, only two 
500 mL jars/sample (1 liter) and two 40mL VOA vials of drum material will be collected (see 
Table 3-1). 

If the drum contains mostly solids or heavy sludges, and the material is unable to be 
withdrawn using the glass tube, a pre-cleaned stainless steel spatula or corer will be used to 
remove a sample from the drum. Sufficient solid material to fill two wide-mouth 500 mL jars 
and two 2 oz. wide mouth glass jars for 8260 VOC analysis will be collected.  

Multi-phase material (liquid and solid) may also be encountered in some of the drums. Drum 
contents of this nature will require a minimum of two liters of sample, plus two 40 mL VOA 
vials for volatile analysis. 

Each test pit will be logged by the Field Leads or designees. Logs will include general 
material descriptions and photos as appropriate. 

Drum coordinates and elevations will be ascertained using conventional land survey methods, 
with accuracy to the nearest 0.1 foot. 

3.2.2 Sampling Containers, Preservation, and Holding Times 
A summary of specifications for containers, preservation and holding times for drum samples 
are shown in Table 3-1. 

Table 3-1. Sample Containers, Preparation, Preservatives  
and Holding Times for Drum Sampling

Sample  
Matrix Analyses Method 

Sample  
Container 

Preservation 
and Handling 

Holding  
Times 

VOCs EPA 8260B (2) 40 ml VOA vials Zero 
headspace, 
cool to 4°C 

14 days 

Flashpoint EPA 1020A (4) 500 ml glass jars with 
PTFE lined lids1

Cool to 4°C - 

Reactive 
Cyanide 

EPA 9014   7 days 

Sulfide EPA 9034   7 days 

pH EPA 9045C   7 days 

PCBs EPA 8082   7 days 

SVOCs EPA 8270C   7 days 

RCRA 
Metals (8) 

EPA 
6010/7470A 

  6 months  
Hg 28 days 

Pesticides EPA 8081A   7 days 

Liquid and 
Multiphase 
 

Herbicides EPA 8151A   7 days 
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Sample  
Matrix Analyses Method 

Sample  
Container 

Preservation 
and Handling 

Holding  
Times 

VOCs EPA 8260B (2) 2 oz. Wide Mouth 
glass jars with PTFE lined 
lids 

Zero 
headspace, 
cool to 4°C 

14 days 

Flashpoint EPA 1020A (4) 500 ml glass jars with 
PTFE lined lids 

Cool to 4°C - 

Reactive 
Cyanide 

EPA 9014   7 days 

Sulfide EPA 9034   7 days 

pH EPA 9045C   7 days 

PCBs EPA 8082   7 days 

TCLP 
RCRA 
Metals (8) 

EPA 1311/ 
6010/7470A 

  7 days 

TCLP 
Pesticides 

EPA 1311/ 
8081A 

  7 days 

TCLP 
Herbicides 

EPA 1311/ 
8151A 

  7 days 

TCLP 
VOCs 

EPA 1311/ 
8260B 

  7 days 

Sludge and Solids 
 

TCLP 
SVOCs 

EPA 1311/ 
8270C 

  7 days 

1 Unless oil or thick liquid then (2) 500 ml glass jars 

3.2.3 Decontamination Procedures 
Decontamination of all non-disposable tools and equipment will be conducted between each 
sampling location. The following steps will be taken during decontamination of hand-held 
equipment and tools used during field investigations: 

• Scrub with non-phosphate detergent (i.e., Alconox or similar). 

• Rinse with tap water. 

• Rinse thoroughly with deionized water. 

• Allow to air dry and place in clean Ziploc bag or other clean container. 

Larger tools and equipment, such as the excavator bucket, will be brushed off and washed if 
needed at the end of the project as described in the site health and safety plan 
(ERRG/Parametrix 2007). Between test pits, loose soil materials will be scraped or brushed 
off of equipment  Further information regarding decontamination procedures can be found in 
the site health and safety plan. 
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3.2.4 Investigation-Derived Waste 
Investigation-derived waste will be stored in drums labeled with the date, content, location, 
company, and a unique identification number. Disposable supplies and personal protective 
equipment (i.e., disposable coveralls, gloves, paper towels) cross-contaminated by drum 
contents will be placed inside polyethylene bags or other appropriate containers. Cross-
contaminated supplies will be designated for disposal. Uncontaminated disposable supplies 
will be segregated for disposal as ordinary solid waste. Material excavated from the test pits 
will be placed in the active landfill cell onsite. 

3.3 SAMPLE HANDLING AND CUSTODY 
This section describes protocols for sample labeling, packaging and transportation, and 
sample chain-of-custody to be used for this project. These procedures ensure that the quality 
and integrity of the samples are maintained during their collection, transportation, storage, 
and analysis. 

For ease in completing the chain-of-custody, a list of requested analyses will be included with 
the sample shipment and attached to the chain-of-custody. 

3.3.1 Sample Identification and Labeling 
Prior to the field investigation, each sample location will be assigned a unique code. Each 
sample collected at that location will be pre-assigned an identification code using the 
sampling site code followed by other specific information describing the sample. The sample 
numbering protocol is shown in Table 3-2. 

Table 3-2. Sample Numbering Protocol 

Classification CW = Containerized Waste 
FW = Free Flowing Waste 

Sampling Station Sampling location number 

Date MMDDYY 

The following example illustrates the sample numbering system: 

 CW-01-021107, where: 

  CW  = Waste encountered is containerized 
  01  = Sampling Station Number #1 
  021107  = February 11, 2007 

3.3.2 Sample Storage, Packing, and Transportation 
Samples will be placed in a cooler following collection and chilled to approximately 4ºC 
using wet ice. Samples will be transported or shipped to the analytical laboratory within a 
timeframe consistent with the sample holding times shown in Table 3-1.  

Samples will be accumulated onsite and delivered to the lab in one batch. If prolonged cooler 
storage is necessary, additional wet ice will be added to ensure that cooler temperatures 
remain at approximately 4ºC. 
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3.3.3 Sample Custody 
The chain-of-custody procedures used for this project provide an accurate written or 
computerized record that can be used to trace the possession of each sample from the time 
each is collected until the completion of all required analyses. A sample is in custody if it is 
in any of the following places: 

• In someone’s physical possession 

• In someone’s view 

• In a secured container 

• In a designated secure area 

The following information will be provided on the chain-of-custody form: 

• Sample identification numbers 

• Matrix type for each sample 

• Analytical methods to be performed for each sample 

• Number of containers for each sample 

• Sampling date and time for each sample 

• Names of sampling personnel 

• Signature and dates indicating the transfer of sample custody 

For ease in completing the chain-of-custody, a list of requested analyses will be included with 
the sample shipment and attached to the chain-of-custody. 

All samples will be maintained in custody until formally transferred to the laboratory under a 
written chain-of-custody. Samples will be kept in sight of the sampling crew or in a secure, 
locked vehicle at all times. Samples that leave the custody of field personnel will be sealed by 
placing a signed and dated Custody Seal across the seam of the shipping container. 

3.4 ANALYTICAL METHODS 
Drum samples will be analyzed for waste characterization purposes. The sample volume and 
container protocols described in Section 3.2 above were suggested by the laboratory to 
support the waste analyses described below. The default project laboratory will be Severn 
Trent Laboratories (STL) in Tacoma, Washington. The laboratory name may change during 
this project due to a recent merger of the Severn Trent and TestAmerica laboratory divisions, 
however, the Ecology accreditation will not be affected. The following analyses are planned: 

• Flashpoint (Setaflash Closed Cup) using EPA Method 1020A. 

• Toxicity Characteristics Leaching Procedure (TCLP) Resource Conservation 
Recovery Act (RCRA) 8 Metals using EPA Method 1311/6010B/7470A. 

• TCLP Organochlorine Pesticides by EPA Method 1311/8081A. 

• TCLP Chlorinated Herbicides by EPA Method 1311/8151A. 

• TCLP VOCs by EPA Method 1311/ 8260B. 

• TCLP Semi-volatile Organic Compounds (SVOCs) by EPA Method 1311/8270C. 
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• Reactive Cyanide by EPA Method 9014. 

• Sulfide by EPA Method 9034. 

• pH by EPA Method 9045C. 

• Polychlorinated Biphenyls (PCBs) by EPA Method 8082. 

• Samples will be tested for full list VOCs by EPA Method 8260B. 

A list of analytes for each of the TCLP analyses shown above is included in Appendix A. 

If drum samples appear to be single phase aqueous material, the following analyses are 
planned in lieu of the TCLP analyses: 

• VOCs by EPA Method 8260B. 

• SVOCs by EPA Method 8270C. 

• RCRA 8 Metals using EPA Method 6010B/7470A. 

• Organochlorine Pesticides by EPA Method 8081A. 

• Chlorinated Herbicides by EPA Method 8151A. 

Analytical methods and quantitation limits for the analytes are presented in Appendix B. The 
reporting limit in most cases is equal to the Practical Quantitation Limit (PQL), or the lowest 
concentration that can be reliably measured during routine laboratory operating conditions, 
using Ecology-approved analysis methods. The laboratory will notify the Project Manager of 
any proposed procedural changes and document these changes in the cover letter with the 
data reports. 

No field quality control samples are planned for this project due to the nature of the material 
(waste) and the intent of this investigation. 

3.4.1 Field Data 
Originals of field notes and laboratory reports will be stored in the project files. Field notes 
will be recorded in bound notebooks or forms substantively like those included in  
Appendix B. 

3.4.2 Laboratory Data 
A summary and internal laboratory quality control results will be included in the laboratory 
data reports and archived in the project files. Electronic data will be in the form of portable 
document format (PDF) and may be incorporated into spreadsheets and archived on 
electronic media and placed in the project file. 
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4. DATA REVIEW 
This section describes procedures for assessing project data. The Project Managers or their 
designees will review the following Quality Control (QC) data results for all samples: 

• Chain-of-custody documentation 

• Holding times 

• Analyses requested were performed 

• Laboratory method blank evaluation 

• Surrogate and matrix spike recovery evaluation  

If, based on this limited review, the QC data results indicate potential data quality problems, 
further evaluations will be conducted. 
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1.0 INTRODUCTION 

Pacific Groundwater Group (PGG) has prepared 
this Sampling, Analysis and Quality Assurance 
Project Plan (SAP/QAPP) for Grant County 
Public Works and the City of Ephrata for inves-
tigative work at the Ephrata Landfill (“Landfill” 
or “Site”) (Figure 1). This SAP/QAPP has been 
prepared in accordance with Chapter 173-340 
(820 and 830) Washington Administrative Code 
(WAC) for cleanup under the Model Toxics 
Control Act (MTCA), Chapter 70.105D RCW. 

The investigative work associated with this 
SAP/QAPP is scheduled to start during the 
summer of 2007 and is part of the Remedial In-
vestigation and Feasibility Study (RI/FS) for the 
Ephrata Landfill. The RI/FS work is being per-
formed to evaluate Landfill cleanup require-
ments in accordance with WAC 173-340 as de-
scribed in the RI/FS Work Plan (PGG and Pa-
rametrix, 2006). This SAP/QAPP covers inves-
tigative work under Task 3 (Exploration for 
Other Contamination Sources) and Task 4 (De-
lineation of Groundwater Contamination) de-
scribed in the RI/FS Work Plan. A separate 
SAP/QAPP will be prepared for Task 2 (Investi-
gation of Extent of Contamination from Drums) 
and Task 6 (Pumping Groundwater from the 
Hole). 

2.0 PURPOSE AND OBJEC-
TIVES 

The purpose of this plan is to present field and 
analytical procedures which will be used to in-
vestigate for sources of contamination at the 
north end of the Landfill in the vicinity of the 
shop and to investigate the extent of groundwa-
ter contamination down-gradient of the original 
landfill. 

This plan presents field observation and sam-
pling procedures, analytical methods, and data 
evaluation techniques to be implemented during 
the investigation. 

The plan also identifies data quality objectives 
for the investigation, and presents the data gen-
eration, assessment and validation procedures so 
that the collected data will achieve its planned 
quality assurance/quality control (QA/QC) per-
formance criteria. 

This SAP/QAPP has been prepared to be consis-
tent with requirements in the Washington Ad-
ministrative Code WAC 173-340-820 and -830. 

3.0 PROJECT ORGANIZATION 
AND MANAGEMENT 

The following project organization and man-
agement elements describe project roles and re-
sponsibilities, documentation, and reporting re-
quirements.  

3.1    PROJECT ORGANIZATION 

The project team is formed by members of Grant 
County, City of Ephrata and their consultants, 
Washington State Department of Ecology (Ecol-
ogy), Pacific Groundwater Group (PGG), and 
Parametrix, Inc.  PGG will subcontract for drill-
ing and laboratory services related to the RI 
Work. 

The project Site is currently owned and operated 
by Grant County.  Derek Pohle is the project 
manager for Grant County.  The County will 
make arrangements for Site access, provide a 
County owned and operated backhoe, survey all 
newly installed monitoring wells, and provide an 
on-site laboratory trailer for the source area ex-
cavation work presented in this plan. 

The project Site was formerly owned and oper-
ated by the City of Ephrata.  Wes Cargo is the 
City Manager and project manager for the City. 
The City has retained ENSR (formerly, The 
RETEC Group, Inc.) to consult regarding envi-
ronmental cleanup.  Halah Voges is the project 
manager for ENSR.   
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Ecology is the lead regulatory agency for the 
project. Cole Carter is Ecology’s site manager 
providing regulatory oversight and approvals. 

The primary consultants for the investigative 
work presented in this plan will be PGG.  PGG 
personnel will be responsible for field activities, 
data collection, data management, and reporting.  
The key PGG staff who will be involved in the 
investigative work are: 

• Charles Ellingson, LG, LHG; Project Man-
ager 

• Dawn Chapel, LG; Assistant Project Manger, 
Field Manager, Project QA/QC Manager. 

• Jeff Witter; Field and Analysis Support 

• Wayne Rennick; GIS Specialist 

• Janet Knox, LG, regulatory consultant and 
senior review 

3.2    ACCESS CONTROL 

The Ephrata Landfill is a fully fenced facility 
that is locked after hours.  Highly controlled ac-
cess is available to the public during working 
hours.   

Additional access control for RI field activities 
will be limited to work involving heavy equip-
ment and potential exposure of contaminated 
soils and waste.  For source area investigation 
work (Task 3), an exclusion zone will be estab-
lished around each test pit and boring.  No ac-
cess to the exclusion zone will be allowed ex-
cept for authorized personnel involved with field 
sampling and who are in compliance with the 
Health and Safety Plan.  The exclusion zone will 
be marked with cones and barrier tape.  It shall 
surround each test pit and boring while the ex-
ploration is open (prior to backfilling).  A con-
taminant reduction zone will be defined that sur-
rounds a group of test pits, borings, and a decon-
tamination station.   The contamination reduc-
tion zone shall be marked with fence posts, 
cones, and barrier tape.  At least two contami-
nant reduction zones are envisioned – one north, 

and one south of the office/shop/scale facility 
(Figure 2).   

3.3    SPECIAL TRAINING AND 
CERTIFICATION 

All personnel conducting field activities will 
comply with Washington Industrial Safety and 
Health Act per Chapter 49.17 RCW. 

Borehole drilling and monitoring well installa-
tion/construction will be performed by a Wash-
ington State licensed well operator. 

Laboratory services will be performed by labs 
accredited by the Washington Sate Department 
of Ecology. 

3.4    DOCUMENTATION AND RE-
CORDS 

The following data management tools will be 
used to archive data collected during the reme-
dial investigation: 

• Field logs will be photocopied weekly and 
mailed or faxed to an off-site location. 

• A soils and gas database similar to the exist-
ing groundwater quality database will be es-
tablished.  Data to be imported into the da-
tabase will include: coordinates of sample 
locations; station IDs; and all soil and gas 
sampling results (both field and laboratory 
analyses). 

• Groundwater quality data will be imported 
into the existing groundwater database. 

• Daily field logs documenting field activities, 
soil pit and borings, and other key observa-
tions will be copied and kept on file. 

• Borings, test pits, and monitoring wells will 
be logged and logs will be archived in a 
digital format. 
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• Aquifer pumping test data will be input into 
an MS Excel spreadsheet and time draw-
down plots will be constructed. 

Pacific Groundwater Group performs daily 
backups and monthly archiving of networked 
hard drive contents.  In addition, project directo-
ries will be backed-up to compact disks weekly. 

3.5    REPORTING 

Following completion of sampling and analysis 
under the tasks identified in this SAP/QAPP, 
PGG will produce a memorandum that summa-
rizes the field data, compares project goals and 
potential cleanup levels, and identifies data gaps. 
This RI data memorandum will be submitted to 
the agencies to facilitate discussion of either per-
forming additional RI field tasks to fill data gaps 
or proceeding to performance of the FS and pro-
duction of the RI/FS report.  If an additional 
round of field work is required, PGG will submit 
an additional SAP/QAPP to define the work.  
Refer to the Work Plan for description of the 
RI/FS reporting process.  

All data will be submitted to Ecology in both 
printed and electronic format in accordance with 
WAC 173-340-840(5).  Digital data submittal to 
Ecology will be through Ecology’s Environ-
mental Information Management (EIM) data-
base. 

4.0 BACKGROUND 

This section provides a brief overview of the 
Site hydrogeology and groundwater quality. A 
Site map with the location of key features is 
shown in Figure 1. 

4.1    HYDROGEOLOGY AND 
GROUNDWATER QUALITY 

Two basalt aquifers and an outwash aquifer are 
currently monitored at the Ephrata Landfill.  The 
Roza and Interflow aquifers occur in permeable 
weathered zones within the upper parts of the 
Wanapum Basalt and the Outwash aquifer oc-

curs in the saturated sands and gravel that over-
lie the basalt. The basalt surface outcrops in the 
northern part of the Site and is buried by a pro-
gressively thicker sequence of outwash sand and 
gravel towards the east, west and south in the 
direction of the bedrock slope. The Outwash 
aquifer is not saturated along most of the north-
ern portion of the Landfill; except for a known 
low spot in the surface of the basalt below the 
original landfill known as the “Hole”. The 
groundwater flow direction in all aquifers is gen-
erally to the south. 

There are currently 23 monitoring wells, 19 of 
which are sampled routinely as part of environ-
mental compliance monitoring for the Landfill 
(PGG and Parametrix, 2004).  These wells are 
shown in Figure 1. Routine groundwater moni-
toring indicates that the Roza aquifer and limited 
areas of groundwater within the Outwash and 
Interflow aquifers are contaminated with inor-
ganic and organic contaminants.  Wells that rou-
tinely have detections of organic contaminants 
exceeding the state Groundwater Contaminant 
Level (GWCL) or MTCA Method B include: 
EW-1, EW-2, MW-3b, MW-7b, MW-9b, 
MW2c, MW-5c, MW-22c, and MW-6a 

Potential sources of contamination include: con-
taminant migration from the unlined original 
landfill, the buried drums at the northern end of 
the original landfill and other unidentified 
sources in the northwest corner of the Site near 
the current shop (Figure 1).   

The hydrogeology and current understanding of 
the extent of contamination at the Ephrata Land-
fill are discussed in detail in the RI/FS Work 
Plan (PGG and Parametrix, 2006). 

4.1.1    Contaminants of Concern  

The Site contaminants of concern (COCs) are 
based on Site history and include: 

• Volatile organic compounds 

• Semi-volatile organic compounds 

• Inorganic compounds and metals 
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Table 1 lists the Site COCs and other parame-
ters that will be analyzed as part of this investi-
gation.  A constituent is listed as a COC if it 
continues to exceed either the State Groundwa-
ter Contaminant Levels (GWCL) from WAC 
173-200 or MTCA Method-B groundwater 
cleanup levels from WAC 173-340 during rou-
tine quarterly monitoring. However, for pur-
poses of providing screening levels for the RI 
investigative work, only MTCA B levels will be 
used. Soil MTCA screening levels are based on 
protection of groundwater (Soil to Groundwater 
in Table 1) using the fixed parameter three-
phase partitioning model (WAC 173-340-747). 
The soil screening levels were calculated for the 
protection of groundwater at the Method B level. 
Where the three phase model could not be used, 
soil concentrations will be compared to standard 
MTCA Method B levels (WAC 173-340-740 
(3)).  Site clean up levels will be formerly de-
fined later as part of the Feasibility Study (FS) 
based on MTCA requirements. 

Other parameters to be analyzed during the 
groundwater investigation phase include geo-
chemical indicator parameters for general water 
chemistry characterization, and remedy parame-
ters for evaluating Site remedy options, includ-
ing water treatment and monitored natural at-
tenuation.  These parameters are also listed in 
Table 1. 

5.0 SOURCE AREA INVESTI-
GATION 

Backhoe test pits and soil borings will be used to 
sample waste and soil over an approximately 
triangular area at the northeast end of the Land-
fill between stations MW-8b (decommissioned), 
MW-3b, MW-7b and MW-9b (Figure 2).  This 
area of the Landfill includes the flat area in the 
northwestern-most portion, which has been used 
for equipment storage and repair and other facil-
ity maintenance since the Landfill originally be-
gan operations in 1942.  It also includes portions 
of the original landfill waste south of the flat 
area towards the structural low spot in the under-
lying basalt (the “Hole”). The highest observed 

concentration of groundwater contamination 
occurs within the Roza aquifer underlying this 
area (monitoring wells MW-3b, MW-7b, and 
MW-9b). These wells are located upgradient of 
the original landfill waste and cross-gradient 
from the buried drums, suggesting a separate 
subsurface source may occur in this area. 

5.1    SOIL AND WASTE EXCAVA-
TION 

Two methods of soil and waste excavation will 
be used depending on the depth to bedrock.  Test 
pits will first be excavated with a County sup-
plied backhoe in areas where the depth to bed-
rock is expected to be less than 10-ft.  Soil bor-
ings will then be advanced with a drill rig in ar-
eas where basalt is anticipated to be greater than 
10-ft or where basalt was not encountered in the 
test pits. 

Excavation locations will initially be spaced ap-
proximately 100-ft apart resulting in 25 to 30 
explorations with possible expansion of up to 
40.  The range in depth to bedrock within the 
area of investigation is expected to be less than 
5-ft near MW-3b and up to 50-ft near the 
“Hole”. We estimate that about 15 of the 40 ex-
plorations will be test pits and 25 will be bor-
ings. Soil samples will be collected from each 
major stratum encountered during exploration or 
at least every 5-ft.  This strategy should result in 
approximately 180 soil samples. 

PGG will mark locations of proposed excava-
tions considering previous geophysical survey 
data, water quality data, groundwater flow direc-
tions, access, and underground utilities.  Asphalt 
may be penetrated, but concrete will not be cut. 
The County will review and approve the loca-
tions to verify existing structures will not be 
damaged. Observations during excavation may 
result in modifications to the preliminary loca-
tions. Details for soil excavation and logging 
procedures are described below. 
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5.1.1    Test Pit Excavation and Logging 
Procedures 

Test pits will be excavated using a County 
owned and operated backhoe. Locations furthest 
from the Landfill access road will be excavated 
first.  Excavations near the access road will be 
conducted last and will likely occur on Sunday 
or after hours (after 3pm). 

Each test pit will be identified by number (e.g. 
TP-1, TP-2, etc). The centroid of each test pit 
will be located both visually on high resolution 
air photos and with a hand-held GPS receiver. 
The GPS receiver will be a Delorme Earthmate 
GPS PN-20 with WAAS location accuracy 
within 3 meters (10-ft) when WAAS satellites 
are accessible. Each GPS waypoint will be tied 
to its unique I.D. number.  Pit dimensions (∆x, 
∆y, and ∆z) will be measured with a tape meas-
ure and sketched/recorded in field notebooks.  

Two PGG personnel will be on site to guide ex-
cavation work, log and map soil conditions, col-
lect samples, and conduct field screening analy-
ses.  Soil conditions to be logged and mapped 
will include physical characteristics such as 
sediment texture, color, staining, odor, and water 
content. Descriptions of any buried wastes 
and/or liquids shall also be mapped and re-
corded. If one side of a pit is noticeably different 
from another side, this too shall be mapped and 
recorded. All observed conditions with depth 
and sampling locations shall be recorded in field 
notebooks next to the excavation sketches.  
Digital photos will also be taken of each excava-
tion and tied to its unique I.D number. 

Excavated soils and wastes will be stockpiled on 
plastic liners next to each excavation.  Three 
categories of stockpiles will be maintained:  

1. Clean soils: no refuse material and no 
appearance of contamination. 

2. Soils with refuse: soils with actual waste 
and refuse, but no appearance of con-
tamination. 

3. Potentially contaminated soils: soils 
with appearance of contamination (e.g. 

sheens, non aqueous phase liquids, 
drums, plastic pesticide containers, and 
odors of fuels or solvents).  

All stockpiles will be temporarily secured with a 
plastic cover once excavation is complete pend-
ing field screening and disposal. Field screening 
will be performed on-site by PGG personnel (see 
Soil Field Screening Procedures below).  Cate-
gory 1 soils with photoionization detector PID 
readings at or below ambient background condi-
tions will be used to backfill the excavations.   

Category 2 soils and Category 1 soils with PID 
readings above background will be disposed of 
to the lined landfill cell on-site.  Category 3 soils 
will be drummed on site pending laboratory ana-
lytical results with disposal to either the lined 
landfill on site or an offsite location.  

Orange warning tape, signs, and safety cones 
will be used to delineate opened test pits and 
provide traffic control.  No personnel will enter 
the test pits at any time.  All observations will be 
made from the surface and all samples will be 
collected from the back-hoe bucket (see sam-
pling procedures below). All test pits will be 
backfilled upon completion no later than the fol-
lowing day.  Clean granular fill may be used to 
backfill the test pits in addition to clean exca-
vated soil.  At no time will there be more than 
five test pits left open on-site at one time.   

All sampling and logging personnel will wear 
disposable (latex/nitrile) sampling gloves during 
excavation work.  Fresh gloves should be used 
for every sample collected. 

Temporary soil vapor probe samplers will be 
installed in each test pit where groundwater is 
not encountered. Groundwater is not expected to 
be encountered in the test pits, therefore most 
test pits will be installed with temporary vapor 
samplers.  Samplers will be installed during 
backfilling of each test pit and sampled once 
before decommissioning (see Temporary Soil 
Vapor Probe Installation below).  
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5.1.2    Soil Borings and Logging Proce-
dures  

Excavations greater than 10-ft will be accom-
plished using a drill rig. All soil borings will be 
drilled and decommissioned following require-
ments in WAC 173-160 (400 to 460), General 
Requirements for Resource Protection Well 
Construction and Geotechnical Soil Borings. If 
groundwater is encountered in the soil borings, a 
monitoring well will be constructed in lieu of 
decommissioning (see Source Area Monitoring 
Well Installation below). 

Soil borings will be drilled by a Washington cer-
tified well driller in accordance with WAC 173-
160.  A sonic drill rig with continuous coring 
will likely be used. Two PGG personnel will be 
on site to guide drilling, log soils, collect sam-
ples, and conduct field screening analyses.   

Each boring will be identified by number (e.g. 
B-1, B-2, etc). The location of each soil boring 
will be located both visually on high resolution 
air photos and with the hand-held GPS receiver.  
Each GPS waypoint will be tied to its unique 
I.D. number.   

During drilling, the cores will be stockpiled on 
plastic liners (or equivalent) and logged by PGG 
personnel on standard boring log field forms.  
Soil conditions to be logged will be the same as 
for the test pits and include physical characteris-
tics such as sediment texture, color, staining, 
odor, water content, and descriptions of any 
wastes and/or liquids. Digital photos of any sig-
nificantly contaminated cores will also be taken 
and tied to its unique I.D number and its depth 
of occurrence.  

Soil cores that do not appear contaminated will 
be disposed of to the lined landfill on site.  Soil 
cores that have the appearance of contamination 
(e.g. sheens, non aqueous phase liquids, and 
odors of fuels or solvents) will be drummed on 
site pending laboratory analytical results with 
disposal to either the lined landfill on site or an 
offsite location. 

Sampling and logging personnel will wear dis-
posable (latex/nitrile) sampling gloves during 
excavation work.  Fresh gloves should be used 
for every sample collected. 

5.2    SOIL SAMPLING PROCE-
DURES 

Soil samples will be collected from each major 
stratum encountered during the excavation of 
test pits and soil borings, or at least every 5 feet, 
until bedrock is encountered. This strategy 
should result in approximately 180 soil samples.   

All samples will be field screened on-site for 
possible analyses by an accredited off-site labo-
ratory.  The laboratory will be state certified in 
accordance with WAC 173-50, Accreditation of 
Environmental Laboratories. Field screening 
analyses will include measurement of total vola-
tile organic compounds (VOC) with a 
photoionization detector (PID) and soil electrical 
conductivity (EC). A subset of sampled soils 
will be submitted for laboratory analysis with 
preference given to soils identified through the 
field-screening process as likely contaminated.  

Ten initial soil samples will be submitted for 
laboratory analysis with the goal of establishing 
a correlation between field-screening data and 
chemical specific laboratory data.  The correla-
tion samples will be submitted to the lab early in 
the investigation with rapid turn around times so 
that the relationship between field-screening 
data and chemical specific data can be used to 
help guide sampling. Five correlation samples 
will be collected north of the shop, and five will 
be collected south of the shop.  

5.2.1    Soil Collection Procedures 

Soils sampled from test pits will be collected 
using the County back-hoe.  PGG field person-
nel will guide the back-hoe operator to the de-
sired soil horizon for collection of samples.  
Soils sampled from soil borings will be collected 
by PGG field personnel directly from the soil 
cores.  
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In order to preserve sample integrity at a site 
where dust and wind are likely, a large volume 
aliquot will be collected using a decontaminated 
stainless steel hand trowel and placed into a gal-
lon size zip lock bag and transferred to the on-
site laboratory trailer for immediate field screen-
ing (VOC and EC) and possible sampling for 
off-site laboratory analysis.  Extra care will be 
taken during collection of the aliquot not to dis-
turb the sample.  

Samplers will wear disposable (latex/nitrile) 
sampling gloves.  Each aliquot sample bag will 
be labeled before transferring to the laboratory 
trailer as follows: 

1. Name of collector 

2. Date and time of collection 

3. Sample Identification (a unique ID 
number that ties the sample with the ex-
cavation location and depth; e.g. TP-1-
5-ft, TP-1-10-ft, B-1-5-ft, B-1-10-ft, 
etc.).   If sampling from a specific side 
of a test pit, other descriptors such as 
north, south, east, or west side should 
also be used in the identification. 

Labels will consist of separate tags that are ad-
hered to the zip lock bag. No labeling will be 
done directly on the zip lock bag. 

5.2.2    Soil Field Screening Procedures 

Field-screening analyses will be performed by 
PGG personnel in an on-site laboratory trailer.  
Field-screening activities will be recorded in 
daily field logs including calibration of PID and 
EC probes, sample identification numbers, 
measurement readings, date and time of meas-
urement, and name of personnel performing the 
measurements.   

The PID and EC instruments will be operated 
and calibrated in accordance with manufac-
turer’s guidelines.  The PID instrument will be 
operated with an 11.7 eV lamp source and cali-
brated with 10 ppm isobutylene gas. The EC 
instrument will be capable of measuring conduc-
tivity values up to 10,000 umhos/cm.  

Ambient vapor conditions on site and in-situ 
clean soils will be measured with the PID and 
EC prior to field screening in order to establish 
background conditions. 

Details for field screening procedures follow. 

Total VOC Field Screening 

To conduct total VOC field screening, PGG 
will: 

• Calibrate PID probe in accordance with 
manufacturer’s specifications on a daily ba-
sis. 

• Prior to making individual PID measure-
ments of the soil samples, PID readings of 
the ambient air as well as the air in the 8 oz 
sample jar will be made and recorded.  

• Efforts will be made to have both the soil 
samples and the PID instrument at room 
temperature.  

• A clean, clear, graduated, 8 oz glass jar will 
be filled with soil from the aliquot up to the 4 
oz fill line. Preference will be given to col-
lection of soil matrix (sand sized and smaller) 
and sampler will wear disposable (la-
tex/nitrile) sampling gloves. A piece of alu-
minum foil will be placed over the mouth of 
the jar and will be held in place with a rubber 
band around the rim of the jar. The jar will 
then be manually agitated for 30 seconds to 
allow for release of volatile compounds into 
the headspace.  

• The temperature of the ambient air will be 
recorded with a digital thermometer. The 
aluminum foil septum will then be pierced 
with the digital thermometer and the tem-
perature of the headspace will be measured.  

• The thermometer will be removed and the 
inlet tube of the PID instrument will be in-
serted into the headspace and a measurement 
of the maximum VOC concentration in the 
headspace maintained over 5 seconds will be 
recorded. 
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• Care will be taken to make sure the PID inlet 
tube does not become dirty or wet during the 
PID measurements to minimize contamina-
tion of the PID sensor. 

• The soil sample, aluminum foil, and rubber 
band will be properly disposed of but the 8 
oz glass jar will be retained for the EC Field 
Screening. 

EC Field Screening 

To conduct soil electrical conductivity field 
screening, PGG will: 

• Calibrate EC probe in accordance with manu-
facturer’s specifications on a daily basis. 

• The clear, graduated, 8 oz glass jar just used 
for VOC field screening will be filled with a 
new sample of soil from the aliquot up to the 
4 oz fill line. Preference will again be given 
to collection of the soil matrix (sand sized 
and smaller) and samplers will wear dispos-
able (latex/nitrile) sampling gloves. 

• The 8 oz sample jar will then be filled to the 
8 oz fill line with de-ionized water. The lid of 
the jar will be secured and the solution 
shaken until well-mixed.  Suspended soil will 
then be allowed to settle. 

• Once the solution has settled, remove lid 
carefully and insert the EC probe into the 
clearer fluid at the top of the settled mixture 
and record reading.  

5.2.3    Laboratory Sampling Procedures 

A subset of sampled soils will be submitted for 
laboratory analysis with preference given to 
soils identified through the field-screening proc-
ess as likely contaminated. Samples submitted 
for laboratory analysis will be collected from the 
aliquot as follows: 

• Immediately following field screening, col-
lection sample from aliquot and place into 
laboratory supplied containers. Preference 
will be given to the soil matrix (sand sized 
and smaller) and samplers will wear dispos-
able (latex/nitrile) sampling gloves. 

• For most soils, U.S. EPA Sample Method 
5035A will be used for VOC samples. For 
soils too coarse in texture for Method 5035A, 
a decontaminated spatula will be used to col-
lect samples in a laboratory supplied 2 ounce 
wide mouth jar. 

• Record sample identification on all labora-
tory containers. The sample label on all sam-
ples should include at least the following in-
formation: 

1. Project name and number 

2. Name of collector 

3. Date and time of collection 

4. Sample Identification (a unique ID 
number that ties the sample with the ex-
cavation location and depth; e.g. TP-1-
5-ft, TP-1-10-ft, B-1-5-ft, B-1-10-ft, 
etc.).   If sampling from a specific side 
of a test pit, other descriptors such as 
north, south, east, or west side should 
also be used in the identification. 

• Sample containers to be submitted for labora-
tory analysis will be immediately secured in 
iced coolers for over night deliveries to the 
laboratory.  Deliveries will occur daily using 
Federal Express at the Moses Lake Airport.  
Samples will need to be delivered no later 
than 4pm for overnight deliveries.  Results 
from correlation samples will be made avail-
able within 48 hours (24-hour lab turn-
around).  The results from these initial sam-
ples will provide the correlation between 
field-screening data and chemical specific 
data.  All subsequent samples submitted will 
be made available within the normal 2-week 
turn-around time.  

5.2.4    Laboratory Parameters and Ana-
lytical Methods 

The analytical parameters to be tested for by the 
off-site lab will include all COCs identified in 
Table 1.   

Laboratory methods acceptable for analysis of 
soil samples are to be among those described in 
EPA publication number SW-846, Test Methods 
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for Evaluating Solid Waste Physical Chemical 
Methods; EPA-600/4-91-010, Test Methods for 
Determination of Metals in Environmental Sam-
ples; or EPA-600/4-79-010, Test Methods for 
Chemical Analysis of Water and Wastes.  All 
laboratory analyses will be completed by Ana-
lytical Resource, Inc (ARI) in Tukwila, Wash-
ington. ARI is an accredited laboratory in accor-
dance with WAC 173-50. Target practical quan-
tification limits, or reporting limits, for relatively 
simple matrices will be sufficiently low to allow 
data to be compared to the MTCA screening 
levels (WAC 173-340) for COCs as listed in 
Table 1.  However, sample reporting limits will 
vary between samples due to sampling matrices 
and individual laboratory batches. 

A minimum of 36 waste/soil samples will be 
submitted for laboratory analysis. 

5.2.5    Chain-of-Custody Forms 

Laboratory chain-of-custody form(s) must be 
completed for each set of samples sent to the lab 
and placed in the shipping cooler for travel with 
the sample shipment. These forms are provided 
by the analytical laboratory as a record for track-
ing samples from the point of collection to the 
laboratory. A copy of a chain-of-custody is pro-
vided in Appendix A. Upon transfer of sample 
possession to subsequent custodians, this form 
will be signed by the person taking custody of 
the sample container. As part of the chain-of-
custody procedure, each sample container being 
delivered will be tracked by the Site name, sam-
ple number, analytical testing to be performed, 
and other pertinent information. 

5.2.6    Equipment Decontamination and 
Disposal of Excavated Materials 

Sampling equipment (spatula and glass wear) 
will be decontaminated between sampling with a 
three-step wash. The wash should consist of: 

• Decontamination detergent (such as Al-
conox) and water wash 

• Tap water rinse 

• De-ionized water rinse 

Disposable gloves (latex/nitrile) will also be dis-
carded after each use. 

A decontamination station will be used to power 
wash the backhoe bucket before each test pit is 
excavated. The decon-station will consist of a 
plastic liner pad to collect all wash water.  Wash 
water will be allowed to evaporate and upon 
completion of the investigation the plastic liner 
will be disposed of to the lined landfill cell on 
site.  

Soils excavated from test pits that contain refuse 
or have PID readings above background will be 
disposed to the lined landfill cell on site (clean 
soils will be used to backfill test pits). Soil cores 
from borings that do not appear contaminated 
will also be disposed of to the lined landfill on 
site.   

Excavated soils from borings or test pits that 
have the appearance of contamination (e.g. 
sheens, non aqueous phase liquids, and odors of 
fuels or solvents) will be drummed on site pend-
ing laboratory analytical results with disposal to 
either the lined landfill on site or an offsite loca-
tion. 

All test pits will be installed with temporary va-
por sampling probes during backfilling.  Installa-
tion of vapor sampling probes and vapor sam-
pling procedures are described below.  

Soil borings will be decommissioned in accor-
dance with WAC 173-160 (400 to 460), General 
Requirements for Resource Protection Well 
Construction and Geotechnical Soil Borings. 
Groundwater is not anticipated in the borings; 
however, if groundwater is encountered in any 
soil borings, a monitoring well will be con-
structed in lieu of decommissioning. No perma-
nent wells will be allowed within the new Land-
fill access road alignment that will traverse this 
area. Source area monitoring well installation is 
described below.  
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5.3    SOURCE AREA TEMPORARY 
SOIL VAPOR PROBE IN-
STALLATION  

Temporary soil vapor samplers will be installed 
in all excavated test pits that do not encounter 
groundwater.  Groundwater is not expected to be 
encountered in the test pits, therefore most test 
pits will be installed with temporary vapor sam-
plers.  Samplers will be installed during backfill-
ing of each test pit and sampled once before de-
commissioning.  Soil vapor probes (VP) will be 
assigned identification numbers that correlate to 
the excavation pit I.D. (e.g. VP-TP-1). 

Temporary samplers will be constructed using 
3/4-inch diameter PVC screen and riser pipe. A 
maximum 1-ft long 0.20-slot screen will be 
used. All fittings will be threaded with no use of 
adhesives. The screen will be installed at the 
bottom of all test pits with a minimum depth of 
3-ft below ground surface. The riser pipe will 
extend approximately 2 feet above ground sur-
face and a 1/4-inch diameter gas probe valve 
will be fastened to the top of the riser pipe.   

Upon completion of soil vapor sampling (see 
next section) temporary vapor probes will be 
decommissioned by filling the probes with ben-
tonite slurry and cutting PVC riser stickup to 0.5 
to 1-ft below ground surface. 

5.4    SOIL VAPOR AND LANDFILL 
GAS SAMPLING PROCE-
DURES 

All temporary soil vapor samplers installed in 
the test pits, and all existing landfill gas extrac-
tion wells (GE-1 through GE-50 in Figure 1) 
will be field screened for possible laboratory 
analysis of COC organic parameters in Table 1. 

Soil vapor and landfill gas samples will be field-
screened for total volatile organic compounds 
(VOC) with a photoionization detector (PID). 
The PID will be operated and calibrated in ac-
cordance with manufacturer’s guidelines.  The 
PID instrument will be operated with an 11.7 eV 

lamp source and calibrated with 10 ppm isobu-
tylene gas. A response factor will be used to 
yield output of “total organic vapors” in parts 
per million as benzene. The following proce-
dures will be used for field screening:  

• Calibrate PID probe in accordance with 
manufacturer’s specifications. 

• Collect and record ambient vapor conditions 
on site. 

• Attach air pump to probe valves and purge 
probes until readings are consistent for 30 
seconds.   

• Record steady-state PID reading on field 
form. 

For all field-screening samples where PID read-
ings are greater than ambient site conditions, 
PGG will collect sample for laboratory analysis 
using the following procedures: 

• Pump vapor/gas sample directly into 1-liter 
laboratory supplied Tedlar® bags or 
SUMMA® canister. 

• If Tedlar ® bags are used; collect two sam-
ples from each probe (the extra sample will 
serve as backup in case one bag leaks during 
shipment to lab). 

• Record sample identification on all contain-
ers. The sample label should include at least 
the following information: 

1. Project name and number 

2. Name of collector 

3. Date and time of collection 

4. Sample Identification 

• For quality assurance and control purposes, 
collect a duplicate sample for every 20 sam-
ples (with preference given to probes with 
high PID readings).  Collect duplicate sample 
in separate container. This sample should be 
labeled with a fictitious name but the probe 
from which it was collected will be noted in 
the field logs. The duplicate sample should 
be collected immediately after the original 
sample. 
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• Between sampling stations decontaminate 
sampling equipment with ambient air for 2 
minutes to purge residual gas. 

• Place all samples to be submitted for labora-
tory analysis into secured coolers for over-
night delivery to the laboratory.  

Deliveries will be made via Federal Express at 
the Moses Lake Airport.  Samples will need to 
be delivered no later than 4pm for overnight de-
liveries. Laboratory gas analyses will be com-
pleted by Test America in Bothel, Washington.  
Test America is a state accredited laboratory in 
accordance with WAC 173-50. 

A chain-of-custody form(s) will be completed 
for each set of samples sent to the lab and placed 
in the shipping cooler for travel with the sample 
shipment.  

5.5    SOURCE AREA MONITORING 
WELL INSTALLATION 

If groundwater is encountered during drilling of 
soil borings, a monitoring well will be con-
structed in lieu of decommissioning the bore-
hole. All monitoring wells will be constructed in 
accordance with WAC 173-160, the Minimum 
Standards for Construction and Maintenance of 
Wells.  

Wells will be constructed with 2-inch diameter, 
Schedule 40 PVC casing and screen with flush 
threaded joints and O-rings seals.  Screen 
lengths will be 5 feet and sand packed with 
Colorado Silica Sand.  Well seal material above 
the screen will consist of bentonite chips. The 
well casing will extend approximately 2 feet 
above ground surface and be protected with an 
8-inch locking steel monument.  Three bollards 
will be cemented in around each well to provide 
protection.   

All monitoring wells will be surveyed for loca-
tion and elevation in the state plane coordinate 
system by the County within 0.01 foot accuracy.  
Newly installed wells will be developed to re-
move suspended fines and to ensure hydraulic 
connection with the aquifer.  Development waste 

water will be drummed in 55-gal drums and dis-
posed by the County including possible evapora-
tion. 

Groundwater samples will be collected from all 
newly installed source area monitoring wells as 
part of the groundwater sampling plan described 
below.  

6.0 GROUNDWATER CON-
TAMINATION INVESTIGA-
TION 

The plume of groundwater contamination at the 
site is concentrated within the Roza aquifer in 
the northwest corner of the Landfill but is slowly 
expanding to the south with possible smaller 
components of flow to the east and west within 
the Interflow and Outwash aquifers.  The Roza 
aquifer does not extend off-site in downgradient 
directions; the aquifer either pinches-out or trun-
cates against subsurface troughs eroded into the 
basalt surface. Mobile and persistent contami-
nants in the Roza aquifer may either migrate 
vertically downward to the Interflow aquifer or 
laterally to the Outwash aquifer where the Roza 
truncates. Downward migration to deeper basalt 
aquifers is also possible; however, as described 
in the RI/FS Work Plan, deeper migration below 
the Interflow Aquifer is expected to be minor. 

Five new monitoring wells will be installed at 
strategic locations to delineate the extent of 
plume migration. Each well is located to better 
delineate the groundwater plume.  The location 
of these additional wells is summarized below 
and shown in Figure 1: 

• One Interflow aquifer well southeast of MW-
2c on County property (approximately 60-ft 
deep). 

• Two Interflow aquifer wells near MW-11a 
(approximately 60-ft deep) and MW-10a on 
County property if possible (approximately 
85-ft deep). 

• One Frenchman Springs aquifer well near 
MW-5c (approximately 375-ft deep). 



 

FINAL RI SAP-QAPP/EPHRATA LANDFILL 12  
AUGUST 2007 

• One Roza aquifer well southwest of MW-9b 
on County property (approximately 70-ft 
deep). 

See the RI/FS Work Plan (PGG and PMX, 
2006) for a more detailed discussion of the Site 
hydrogeology and groundwater quality.   

Additional angled monitoring wells are also 
proposed to investigate groundwater beneath the 
buried drums at the north end of the Landfill.  A 
separate SAP/QAPP will be prepared for this 
investigation once the drum removal and soil 
exploration work has been completed (Pa-
rametrix, 2007 and PGG, 2007). 

Borehole geophysical logging will be conducted 
in selected new monitoring wells and existing 
basalt monitoring wells.  The geophysical logs 
will be used to map and correlate the lateral con-
tinuity of distinct lithologic zones within the 
basalt bedrock.  The logs will include magnetic 
field, natural gamma, and conductivity logs. 

The following sections describe procedures for 
drilling and installation of the new monitoring 
wells, groundwater sampling, and geophysical 
logging.  

6.1    MONITORING WELL DRILL-
ING AND INSTALLATION 

All monitoring wells will be constructed and 
designed in accordance with WAC 173-160, the 
Minimum Standards for Construction and Main-
tenance of Wells.  

All vertical wells will be drilled with an air ro-
tary drill rig.  Wells will be constructed with 2-
inch diameter, Schedule 40 PVC casing and 
screen with flush threaded joints and O-rings 
seals.  Screen lengths will be 5 or 10 feet long 
and sand packed with Colorado Silica Sand.  
Well seal material above the screen will consist 
of bentonite chips. The well casing will extend 
approximately 2 feet above ground surface and 
be protected with an 8-inch locking steel monu-
ment.  Three bollards will be cemented in 
around each well to provide protection.   

A PGG geologist will be onsite during drilling 
and construction to document the work and log 
borings. PGG will use prior site borings and 
field data to identify the target completion zones 
identified above.  All monitoring wells will be 
surveyed for location and elevation in the state 
plane coordinate system by the County within 
0.01 foot accuracy.  Newly installed wells will 
be developed to remove suspended fines and to 
ensure hydraulic connection with the aquifer.  
Development waste water will be drummed in 
55-gal drums and disposed by the County in-
cluding possible evaporation. 

Wells will be equipped with a dedicated Grund-
fosTM Redi-flo2 pump and discharge tubing. 
Brief aquifer pumping tests will also be con-
ducted (see Short-Term Aquifer Pump Test be-
low). 

6.1.1    Drilling Equipment Decontamina-
tion and Waste Disposal 

Drilling equipment will be steam cleaned be-
tween holes. Decon water and water pumped 
from completed wells will be drummed and left 
on site for County disposal including evapora-
tion. Drill cuttings will be disposed to the 
ground near the wells.  

6.1.2    Frenchman’s Springs Monitoring 
Well  

During drilling of the deeper Frenchman Springs 
well, the water bearing zones above the French-
man Springs aquifer will be sealed in accordance 
with WAC 173-160-181 before advancing into 
the Frenchman Springs aquifer. Groundwater 
will be sampled at each major aquifer within the 
Frenchman Springs aquifer during drilling to a 
depth of about 375 feet. In order to collect 
groundwater samples from the desired interval 
during drilling, samples will be collected using a 
double pump method.  An upper pump will op-
erate at the top of the water column in order to 
generate an upward flow within the well and a 
lower sampling pump will be set at the desired 
interval at the bottom of the boring. 
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Samples will be analyzed by a state accredited 
laboratory with rapid turnaround for COC or-
ganic parameters (Table 1). Results of water 
quality analyses, groundwater head, and boring 
log will be used to design a single completion 
monitoring well in the Frenchman Springs aqui-
fer or other zone mutually agreed-to by the pro-
ject team.   

6.1.3    Short-Term Aquifer Pump Tests 

Brief aquifer pumping tests will be conducted at 
all newly installed wells to assess aquifer prop-
erties and appropriate sampling flow rate.  Tests 
will be performed using the dedicated Grund-
fosTM pump systems.  Landfill personnel will 
supply a generator to power the pump.  The aq-
uifer tests will be performed before water quality 
samples are collected, with the pumping test 
serving as the purging of the well (see ground-
water sampling procedure below).  Water-level 
measurements will be taken as often as possible 
during the pump test/purging to the nearest 0.01-
foot using Grant County’s water level probe.   
 
A short step-rate pumping test will be used to 
narrow-in on a sustainable pumping rate for a 
constant rate test.  A constant rate test not ex-
ceeding one hour duration will be performed on 
each new well.  Flow rates will be measured by 
routing discharge through a flow meter.   Field 
water quality parameters will be measured peri-
odically during the test.  After the test, the 
pumping rate will be reduced to less than 1 gal-
lon per minute (gpm) for sampling.   

Total volume of water removed from the well 
will be recorded, and depth to water will be 
measured after sampling to qualitatively ascer-
tain well recovery.  All purge water will be 
drummed on site and disposed by County in-
cluding possible evaporation. 

6.2    GROUNDWATER SAMPLING 

Groundwater samples will be collected from all 
new and existing wells and analyzed for all 
COCs, geochemical indicators, and natural at-
tenuation parameters listed in Table 1. Up to 

three more groundwater sampling events (quar-
terly) from new and existing wells will be per-
formed for all COCs listed in Table 1. 

All wells except for the possible shallow wells 
in the source area will be fitted with dedicated 
GrundfosTM Redi-flo2 sampling pumps capable 
of flow from near zero to 3 gpm. The pumps will 
be located within the screened section of the 
well.  Water will be purged at a minimum pump-
ing rate of 0.5 gpm but no more than 1 gpm.  For 
the new wells, sampling will occur towards the 
end of the short-term pump test (see above).   

Wells will be purged until select field parame-
ters reach stabilization (see following section). 
Field meters and field testing kits shall be cali-
brated and used in accordance with manufac-
turer guidelines. Purge volume shall be meas-
ured with a graduated 5-gallon bucket. All field 
measurements will be recorded on field sam-
pling forms (Appendix A).   

The following section describes the sampling 
procedures in more detail. 

6.2.1    Sampling Collection Procedure 

The following steps will be followed for collec-
tion of groundwater samples: 

1. Calculate and record casing storage vol-
ume as a reference. 

2. Begin pumping the well and quickly ad-
just the flow rate to the target value of 
0.5 to 1 gpm.   

3. During purging, measure and record the 
following field parameters every few 
minutes: 

• Depth to Water 

• pH 

• Electrical Conductivity 

• Temperature 

• Dissolved Oxygen  
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• Redox Potential  

• Purge water cumulative volume 

Redox, DO, pH, and EC will be meas-
ured in a flow through cell with a multi 
probe meter such as YSI®556 Multi-
Probe System.   

4. Sampling may begin when the field pa-
rameters are reasonably stable between 
two consecutive measurements as indi-
cated below: 

• pH measurements that do not vary 
by more than 0.1 pH units between 
readings. 

• Electrical Conductivity, Tempera-
ture, Dissolved Oxygen, and Redox 
Potential do not indicate a trend 
(continuously increase or decrease 
between readings) and do not vary 
by more than 10 percent between 
readings. 

5. If the field water quality parameters 
listed above continually change in an 
upward or downward trend, purge until 
reasonable stability is achieved, then 
sample.  If they change in an inconsis-
tent way and no long term trends exist, 
sampling may begin.  Even at 0.5 gal-
lons per minute, some wells may not 
achieve stable water levels because of 
low yield.  In that case, field personnel 
may choose to reduce the flow rate to a 
sustainable rate and follow these proce-
dures, or evacuate the well and sample 
as soon as the water level has recovered 
sufficiently. 

6. Collect samples of water for analysis of 
COCs, geochemical indicator parame-
ters, and natural attenuation parameters 
listed in Table 1 for the first sampling 
round. For all subsequent sampling 
rounds collect samples for analysis of 
COCs only. Collect samples in a manner 
that minimizes contact of the samples 
with air.  Collect samples in the follow-

ing order: volatile organic compounds, 
other organics, and then inorganic con-
stituents.  Hands and clothing shall be 
clean when sampling.  Clean, dispos-
able, latex gloves shall be worn when 
filling bottles for trace organic analyses.  
Follow individual sample container re-
quirements for sample collection, han-
dling, preservation, and shipment.   
Sample containers for volatile organic 
analyses should contain no bubbles 
(head space) after filling.  

7. Samples for dissolved metals analysis 
will be filtered in the field using a 0.45 
micron in-line filter.  The filtration shall 
be recorded on the form of Appendix A, 
the metals bottle, and the chain of cus-
tody form.  

8. Record sample identification data on 
container, on the sampling field data 
sheet, and on the sample chain of cus-
tody record.  The sample label shall in-
clude at least the following information: 

• Project name and number 

• Name of collector 

• Date and time of collection 

• Place of collection 

• The sample designation which shall 
be the well number 

• Presence of any preservative or fil-
tration 

• Place samples in a cooler at ap-
proximately 4 degrees C with suffi-
cient chemical ice to retain a cold 
temperature for 24 hours. 

9. Samples will be shipped to the labora-
tory in a sealed cooler accompanied by 
Chain-of-Custody forms and any other 
pertinent shipping/sampling documenta-
tion.  One Chain-of-Custody form will 
be used per laboratory shipment.   
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6.2.2    Parameters and Analytical 
Methods 

The analytical parameters to be tested by the lab 
will include COCs, geochemical indicator pa-
rameters and natural attenuation parameters for 
the first sampling event (Table 1).  Up to three 
more sampling events (quarterly) will also occur 
for COCs. 

Laboratory methods acceptable for analysis of  
groundwater samples are to be among those de-
scribed in EPA publication number SW-846, 
Test Methods for Evaluating Solid Waste Physi-
cal Chemical Methods; EPA-600/4-91-010, Test 
Methods for Determination of Metals in Envi-
ronmental Samples; or EPA-600/4-79-010, Test 
Methods for Chemical Analysis of Water and 
Wastes.  All laboratory analyses will be com-
pleted by Analytical Resource, Inc (ARI) in 
Tukwila, Washington. ARI is an accredited 
laboratory in accordance with WAC 173-50. 
Target practical quantification limits, or report-
ing limits, for relatively simple groundwater ma-
trices will be sufficiently low to allow Site data 
to be compared to the MTCA groundwater 
cleanup levels (WAC 173-340) for COCs as 
listed in Table 1.  However, PQLs will vary be-
tween samples and analytical methods, therefore 
no guarantee can be made that all PQLs will be 
below all cleanup levels. 

6.3    BOREHOLE GEOPHYSICAL 
LOGGING 

The newly installed Frenchmans Springs aquifer 
well and selected other existing wells will be 
geophysically logged using magnetic field, natu-
ral gamma, and conductivity logs to assist in 
geologic correlation across the monitoring net-
work.   

Magnetic logging will assist in the identification 
of the major divisions between basaltic lava 
units based on their magnetic polarity: Roza 
Member (transitional-to-reverse polarity) and 
Frenchman Springs Member (normal polarity).  

Natural gamma logging enables the differentia-
tion between basalts and clay-rich interbedded 
sediments due to the difference in natural radio-
activity emanating from these two sources.  

Conductivity logging will also aid in the identi-
fication of rock vs. sediment due to differences 
in the conductivity of the medium.  

7.0 QUALITY ASSURANCE 
AND QUALITY CONTROL 

The following sections describe the quality as-
surance/quality control (QA/QC) measures to be 
preformed during the investigative work.  

7.1    FIELD QUALITY CONTROL 

Field QA/QC samples (soils and groundwater) 
will consist of field duplicates, field matrix 
spike/matrix spike duplicates, and trip blanks. 
The QA/QC field sampling methods are de-
scribed below. 

• For soils sampled as part of the source area 
investigative work, two sets of field quin-
tuplicates (5) will be collected following the 
procedure for soil sampling described above. 
Field quintuplicate samples will be collected 
from two locations (test pits or soil borings) 
where contaminants are expected to be de-
tected. For both locations a total of six sam-
ples will be collected; one for the original 
analysis and five for the duplicate analysis. 
The duplicate analyses will be assessed for 
small scale variability in soil samples. 

• For groundwater sampled as part of the 
groundwater contamination investigative 
work, one duplicate will be collected during 
each sampling round following the proce-
dures for groundwater sampling described 
above.   Field duplicate samples will be col-
lected from wells where contaminants are 
expected to be detected. 

• A field matrix spike and matrix spike dupli-
cate will be collected for every 20 samples 
(soil and groundwater) collected for labora-
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tory analysis. Three sets of samples will be 
collected from a given location, one labeled 
with the identification for the original analy-
sis, one labeled with the identification and 
suffix “-MS” and the final labeled with the 
identification and suffix “-MSD”. The labo-
ratory will analyze the three samples and will 
perform matrix spike and matrix spike dupli-
cate analyses on the two extra sets of sam-
ples.  

• A laboratory trip blank will be provided by 
the laboratory in order to assess cross con-
tamination of one in every 20 samples during 
transport. The laboratory will prepare 40-ml 
VOC containers with laboratory supplied soil 
or water for transport with the clean bottles 
from the lab to the field and back to the lab. 
The analytical laboratory will analyze the trip 
blank for the presence of volatile organic 
compounds. 

Target acceptance criteria will be in accordance 
with the Contract Laboratory Program (CLP) 
National Functional Guidelines or analytical lab 
guidelines. 

7.2    LABORATORY QUALITY 
CONTROL 

Analytical Resources, Inc. (ARI) will perform 
the soil and water analyses for the investigation. 
ARI is accredited in accordance with WAC 173-
50. ARI will follow their standard QA protocol 
during analysis of soil samples. Appendix B 
contains ARI Quality Assurance Manual which 
contains the following information: 

• Summary of lab requirements for field sam-
ple containers, preservatives, and holding 
times. 

• Quality control and calibration procedures; 
and 

• Data management 

ARI may subcontract to other accredited labs.   

7.3    QUALITY ASSURANCE  
OBJECTIVES 

Quality assurance objectives for analytical data 
are usually expressed in terms of bias and preci-
sion. The investigation data will be evaluated 
using the parameters discussed below.  

Bias. A matrix spike is prepared by adding a 
known amount of a pure compound to the envi-
ronmental sample. A blank spike is prepared by 
adding a known amount of a pure compound to a 
laboratory-prepared blank sample. The spikes 
check for analytical interferences. The calcu-
lated percent recovery of the spike is taken as a 
measure of the bias of the total analytical 
method. When there is no change in volume due 
to the spike, percent recovery is calculated as 
follows: 

T
XOPR 100)( ×−

=  

Where: 

PR = percent recovery 

O = measured value of analyte concentration 
after addition of spike 

X = measured value of analyte concentration in 
the sample before the spike is added 

T = value of the spike 

Tolerance limits for the acceptable percent re-
covery of matrix spikes and blank spikes are 
established by the lab in accordance with CLP 
Guidelines.  

Precision. Laboratory replicates are used to in-
dicate precision. Laboratory replicates are ali-
quots made in the laboratory of the same sample 
and each aliquot is treated the same throughout 
the analytical method. The percent difference 
between the values of the replicates, as calcu-
lated below, is taken as a measure of the preci-
sion of the analytical method. 
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Where: 

RPD = relative percent difference 

D1 = first aliquot value 

D2 = second aliquot (replicate) value 

If the precision values for the laboratory repli-
cate are outside the laboratory tolerance limit, 
the laboratory should recheck the calculations 
and/or identify the problem. Reanalysis may be 
required. If the precision values for either the 
laboratory replicate or field duplicate are outside 
the tolerance limit, sample results associated 
with the out-of-control precision results may be 
qualified at the time of validation. 

7.4    LABORATORY DATA REVIEW 

Analytical data will be evaluated by PGG’s pro-
ject QA/QC manager with respect to the re-
quirements of the project as specified herein. 
The manager will evaluate the data following 
Level III data-validation guidelines. These 
guidelines require the lab to report method 
blank, matrix spike and lab replicate results, but 
not raw data or instrument-calibration informa-
tion. These guidelines are found in the CLP 
Guidelines. 

7.5    FIELD INSTRUMENT QUALITY 
CONTROL 

All field instruments will be operated and cali-
brated in accordance with manufacturer guide-
lines and documented in daily field logs. During 
the source area soil investigation, gas meter 
readings of ambient vapor conditions on site and 
in-situ clean soil gas will be measured prior to 
field-screening in order to establish background 
conditions on site. 
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Table 1. Contaminants of Concern and Other Analytical Parameters

Contaminants of Concern (Water, Soil and Gas1)

Organic Parameters Analysis Method Water  (ug/L) Soil  (mg/Kg) Soil to Groundwater (mg/Kg) Water (ug/L) Soil (mg/Kg)
1,2-Dichloroethane (EDC) 8260B 0.48 11 0.002 0.2 0.001
1,1-Dichloroethane 8260B 800 8000 4.367 0.2 0.001
Chloroethane 8260B 15 350 NA 0.2 0.001
Tetrachloroethene (PCE) 8260B 0.081 1.9 0.001 0.2 0.001
Trichloroethene (TCE) 8260B 0.11 2.5 0.001 0.2 0.001
1,1-Dichloroethene 8260B-SIM 0.073 1.7 0.001 0.02 0.001
cis-1,2-Dichloroethene 8260B 80 800 0.401 0.2 0.001
trans-1,2-Dichloroethene 8260B 160 1600 0.870 0.2 0.001
Vinyl Chloride 8260B-SIM 0.029 0.67 0.0002 0.02 0.0002
Chloromethane 8260B 3.4 77 NA 0.2 0.001
Dichloromethane (Methylene Chloride) 8260B 5.8 130 0.025 0.2 0.001
Trichlorofluoromethane 8260B 2400 24000 NA 0.2 0.001
1,2-Dichloropropane 8260B 0.64 15 0.003 0.2 0.001
Benzene 8260B 0.8 18 0.005 0.2 0.001
Toluene 8260B 640 6400 4.652 0.2 0.001
Ethylbenzene 8260B 800 8000 6.844 0.2 0.001
Xylene (m, p, o) 8260B 1600 16000 14.537 0.2 0.001
1,2-Dichlorobenzene 8260B 720 7200 8.449 0.2 0.001
1,4-Dichlorobenzene 8260B 1.8 42 0.030 0.2 0.001
Bis(2-ethylhexyl) Phthalate 8270B 6.3 NA NA 1 NA
Inorganic Parameters Analysis Method Water  (ug/L) Soil  (mg/Kg) Soil to GW (mg/Kg) Water (ug/L) Soil (mg/Kg)
Chloride 325.2 NA NA NA 1000 10
Sulfate 375.2 NA NA NA 2000 20
Total Dissolved Solids (TDS) 160.1 NA NA NA 10000 -
Nitrate 353.2 NA 8000.00 NA 10 0.1
Metals Analysis Method Water  (ug/L) Soil  (mg/Kg) Soil to GW (mg/Kg) Water (ug/L) Soil (mg/Kg)
Arsenic, Dissolved 200.8 0.058 0.67 NA 0.04 0.2
Iron, Total 6010B NA NA NA 50 5
Manganese, Total 6010B 2200.00 11000.00 NA 50 0.1
1 Gas samples will only be analyzed for VOCs, Soil and Air will not be sampled for SVOCs

Geochemcial Indicators (Water Only) Analysis Method
Alkalinity (CaCO3) 2320B
Total Dissolved Solids 160.1
Chloride 325.2
Magnesium 6010B
Sulfate 375.2
Calcium 6010B
Potasium 6010B
Sodium 6010B
Total Organic Carbon 415.1

Monitored Natural Attenuation (Water Only) Analysis Method
Ethane/ethene RSK 175
Nitrate/Nitrite/TKN 353.2/351.2
Dissolved Methane RSK 175
Dissolvd CO2 RSK SOP 175

Field Parameters Water Soil Vapor
Odor (qualitative) X X
Dissolved Oxygen X
Redox Potential X
Temperature X
Electrical Conductivity X X
pH X
Total Volatile Organic Compounds (PID) X X

ARI Reporting LimitsMTCA-B Levels
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APPENDIX A 
CHAIN OF CUSTODY AND SAMPLING FORMS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Chain of Custody Record & Laboratory Analysis Request
Date: Analytical Resources, Incorporated

Analytical Chemists and Consultants
Page: of 4611 South 134th Place, Suite 100

Tukwila, WA  98168
No. of Cooler 206-695-6200 206-695-6201 (fax)

Coolers: Temps:
Notes/Comments

Date Time Matrix No. Containers

 Comments/Special Instructions  Relinqushed by:  Received by:  Relinquished by:  Received by:

 (Signature)  (Signature)  (Signature)  (Signature)

 Printed Name:  Printed Name:  Printed Name:  Printed Name:

    

 Company:  Company:  Company:  Company:

 Date & Time:  Date & Time:  Date & Time:  Date & Time:

    

Limits of Liability:   ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program.  This program 
meets standards for the industry.  The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for 
said services.  The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or 
co-signed agreement between ARI and the Client.

Sample Retention Policy:  Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of 
hardcopy data, whichever is longer.  Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.

 

 

 

 

 

 

 

 

 

Analysis Requested

Sample ID

 Samplers: Client Project #:

 Client Project Name:

 

 Phone:

 Client Contact:

 ARI Assigned Number:

 ARI Client Company:

Turn-around Requested:
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APPENDIX B 
ANALYTICAL RESOURCES INC. QUALITY ASSURANCE MANUAL
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1.0   INTRODUCTION AND POLICY STATEMENTS 
 
1.1 Introduction and Compliance References 
 
TestAmerica-Seattle (TA-S) provides chemical, microbiological and physical testing services for government, 
industrial, and private entities, including the Department of Defense, State regulatory agencies, Ports, Utilities, 
Transportation, Oil companies and their consultants.  The TA-S Quality Assurance Manual (QAM) outlines the 
standard policies, responsibilities and procedures that are the foundation of laboratory operations; allowing TA-
S a basis on which to build and meet the specifications of the individual projects and programs. 
 
In addition, this document has been prepared to assure compliance with the 2003 National Environmental 
Laboratory Accreditation Conference (NELAC) and ISO/IEC 17025 (2005) standards.   
 
1.2 Quality Assurance Policy Statement 
 
The TA-S QAM is a set of policies and procedures designed to ensure that the data produced by the laboratory 
consistently conforms to the applicable quality standards set by state and federal regulations.  The management 
of TA-S is committed to compliance with applicable state and federal regulations, as well as with the 2003 
National Environmental Laboratory Accreditation Conference (NELAC) and ISO/IEC 17025 (2005) standards.  
The quality system functions at the management level through company objectives and management policies.  It 
functions at the analytical level through standard operating procedures and quality control practices.  The two 
levels are spanned by the functions of the Quality Assurance department.  The result is data of known and 
documented quality that is accurate, reproducible and legally defensible. 

 
1.2.1 Scope 
TA-S requires the application of sound QA/QC principles to all aspects of data generation.  This QA 
Manual documents an integrated system of policies for all phases of laboratory operation including 
procurement of supplies, sample handling, sample analysis, data acquisition, report preparation and report 
review.  
 
Every staff member at TA-S plays an integral part in quality assurance and is held responsible and 
accountable for the quality of their work.  It is therefore required that all laboratory personnel read, review, 
understand and agree to comply with the procedures and requirements established by this document. 
 
1.2.2 Purpose 
The TA-S QA System, documented as the QA Manual, is designed to control and monitor the quality of the 
data generated in the laboratory. 
 
1.2.3 Goals 
The TA-S QA System has been established to support the following corporate goals: 

(1) Ensure that all services provided meet or exceed industry standards for quality assurance. 
(2) Operate in a manner that supports our corporate philosophy: 

“To provide to our clients a broad range of environmental testing services at a fair price 
delivered with data quality, turnaround time, and client service that consistently meet or 
exceed expectations.” 
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The TA-S QA System operates within this framework of corporate goals to achieve the following specific 
quality objectives: 

(a) Provide effective guidance for verifying compliance with quality and reliability standards. 
(b) Provide a mechanism to continually monitor the use and effectiveness of the QA System. 
(c) Provide a mechanism for recommending improvements in all areas of TA-S operations where 

quality may be affected. 
(d) Provide a system of analytical quality control that will allow the end user to confidently assess the 

quality of the analytical data. 
(e) Strive to ensure comparability of data through standardization of policies, procedures and            

methodology throughout the northwest network of TestAmerica laboratories. 
(f) Ensure that the methodologies selected for a project will yield results that are representative of the 

parameters to be measured and that the sample handling techniques selected for an analysis will 
yield results representative of that matrix. 

(g) Ensure that the analytical practices employed for a project will yield a sufficient quantity of results 
which are useable for the intended purposes of the analytical data. 

 
 

1.3 Policy on Review of QA Manual and Quality System 
 

1.3.1 QA Manual Review 
The Technical Directors and Quality Assurance Manager review the QA Manual on an annual basis.  All 
changes to existing QA policy are discussed at this time.  All revisions, additions or deletions to policy are 
authorized by TA-S management via publication of a revision to the QA Manual, which is signed by 
Management. 

       
      1.3.2 QA System Review 

The QA Manager continually assesses the efficacy of the TA-S Quality System and notifies laboratory 
management, as needed, of corrective actions warranting recommendation for procedure or policy changes.  
Laboratory management conduct reviews of their Quality Systems and testing activities annually to ensure 
suitability and effectiveness and to introduce any necessary changes or improvements in the Systems and 
laboratory operations.  Management’s conclusions and goals are summarized in report to the QA Manager.  

 
1.4 Policy on Ethics and Data Integrity 
 
TA-S, as a member of the American Council of Independent Laboratories (ACIL), participates in the ACIL Seal 
of Excellence Laboratory Program.  Participation in this program requires that the laboratory comply with the 
Council’s Data Integrity Initiative.  To meet this objective, TA-S developed and implemented a Data Integrity 
Program.  Elements of the program include an Ethics Policy and Code of Ethical Conduct (Figure 1), a 
corresponding Ethical Conduct Agreement (Figure 2), an Ethics and Compliance Officer, written procedures, a 
confidential mechanism for reporting alleged misconduct, surveillance, enforcement, and employee training.  
Ethics training is presented to each new employee within the first thirty days of employment and retraining of 
the entire staff is conducted annually. 
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1.5 Policy on Confidentiality of Information  
 
It is the responsibility of all TA-S employees to safeguard sensitive client and company information, including 
(but not limited to) analytical, financial, marketing, and operating information.  Analysis information and 
results will be released only to the client or to other parties after receipt of written authorization from the client.  
The nature of our business and the economic well being of TA-S is dependent upon protecting and maintaining 
client confidentiality, as well as proprietary information. 
 
1.6 Policy for Exceptionally Permitting Departures from Documented Policies, Procedures or 

Contractual Specifications 
 
Departures, exceptions or deviations from documented policies, procedures or contractual specifications are not 
permitted without approval by the Laboratory Director, Technical Director, or QA Manager, and where 
applicable, require written permission of the client for whom the data is intended.  In order to expedite sample 
analysis, permission may be confirmed in an email.  A copy of the correspondence is retained in the client or 
work order file. 

 
2.0 ORGANIZATION, RESPONSIBILITIES & AUTHORITIES 

 
2.1 Organization 
 

2.1.1 Organization Objectives 
TA-S is organized in such a manner as to: 

(a) ensure that, in accordance with it’s Ethics Policy, Code of Ethical Conduct and Ethical Conduct 
Agreement and ACIL’s Code of Ethics, all personnel are free from any commercial, financial or any 
other undue pressures which might adversely affect their work. 

(b) maintain independence of judgment and avoid conflict of interest.  For example, the QA staff must 
have functions independent from the laboratory operations for which they have QA oversight. 
     

(c) ensure that all work is conducted by persons who are adequately trained and supervised.  
          

2.1.2 Organizational Charts 
The TA corporate structure is depicted as Figure 3.0.  The organizational chart for TA-S, depicted in Figure 
3.1, documents the relationship between management, technical operations and support services.  
Respective responsibilities of key positions to the laboratory’s quality system are outlined in Section 2.2.  
The QA lines of authority are depicted as Figure 4. 

 
2 . 2  Responsibilities of Key Personnel  
 
The following are brief descriptions of the administrative and QA responsibilities for personnel.  Detailed job 
descriptions, including minimum educational and technical qualifications for each position, are kept by the 
Human Resources Manager and/or Laboratory Director.  Minimum requirements for all assumed roles must be 
achieved. 
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2.2.1 Chief Operating Officer (COO) 
The COO serves as the ranking executive for all respective company operational functions and reports to 
the CEO of the corporation.  The COO has full responsibility for the overall administrative and operational 
management of company operational functions.  The COO participates with the CEO and the Board of 
Directors in formulating strategic direction for the company, being specifically accountable for the 
Laboratory Division.  He ensures the attainment of corporate objectives through the selection, development, 
motivation, and evaluation of top management personnel.  The COO approves all operating budgets and 
capital expenditures and participates in the selection and approval of banking, legal, and accounting 
relationships. 
 
2.2.2 Executive Vice President of Western Operations (EVP) 
The EVP reports directly to the COO and has full responsibility for the overall administrative and 
operational management of their respective laboratories.  The Vice President of Operations provides each 
member of the management team with sufficient authority and resources to comply with the TA QA 
Program.  Duties of this position include:  

(a) selecting, promoting and directing senior management staff, 
(b) delegating authority for major operational functions, 
(c) overseeing control of financial responsibilities, 
(d) reviewing and approving the Corporate QAM template used by each laboratory to prepare a 

laboratory-specific QAM, 
(e) serving as the final authority regarding operational decisions, interpretation of analytical methods 

and resolution of disagreements regarding QA policies and 
(f) restricting any laboratory from performing analyses that cannot be consistently and successfully 

performed to meet the standards set forth in this manual. 
 
2.2.3 Vice President – Quality Assurance (VP-QA) 
The Vice-President of Quality Assurance reports directly to the CEO.  With the aid of the EVPs, VPs, 
Laboratory Director/Managers, Quality Assurance Director and laboratory Quality Assurance Managers, 
the VP-QA has the responsibility for the establishment, general overview and Corporate maintenance of the 
quality assurance program within TestAmerica Analytical Testing Corp.  Additional responsibilities of the 
VP of QA include: 

(a) Reviewing the QA/QC aspects of corporate SOPs, national projects and expansions or changes in 
services, 

(b) coordinating/preparing the corporate QAM Template that is used by each laboratory to prepare its 
own laboratory-specific QAM, 

(c) with the assistance of the Corporate QA Director, overseeing the QA/QC programs within each 
laboratory (this includes a final review of each laboratory-specific QAM and receipt of each 
laboratory’s QA monthly report), 

(d) participating, as needed, in the hiring of laboratory Quality Assurance staff, 
(e) maintaining corporate Quality Policy memorandums and corporate SOPs, 
(f) maintaining data investigation records that are reported to Corporate management, 
(g) assisting with certification activities, 
(h) work with various organizations outside of TestAmerica to further the development of quality 

standards and represent TestAmerica at various trade meetings and 
(i) With the assistance of the Health and Safety Director, develop and implement the TestAmerica 

Safety and Chemical Hygiene Program.                           
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2.2.4 Quality Assurance Director (Corporate) 
The Quality Assurance Director (QAD) reports to the VP-QA and may report data integrity issues directly 
to the CEO as needed.  Together with the VP-QA, the QAD has the responsibility for the establishment, 
general overview and Corporate maintenance of the Quality Assurance program within TestAmerica 
Analytical Testing Corp. 
 
2.2.5 Ethics and Compliance Officer (ECO) 
TestAmerica has designated two senior members of the Corporate staff to fulfill the role of Ethics and 
Compliance Officer (ECO) – one to work primarily with the eastern locations (Vice President of Quality 
Assurance) and the other to work primarily with the western locations (Director of Quality Assurance).  
Each ECO acts as a back-up to the other ECO and both are involved in data investigations.  The Vice 
President of Quality Assurance/ECO reports to the CEO and has a direct line of communication to the 
entire senior Corporate and lab management staff.  The Director of Quality Assurance may report 
violations to the CEO or the Vice President of Quality Assurance and has a direct line of communication to 
the entire senior Corporate and lab management staff.  Responsibilities of the ECO include: 

a)  ensuring that the organization distributes the data integrity and ethical practices policies to all 
employees and ensures annual trainings and orientation of new hires to the ethics program and its 
policies 

b) establishing a mechanism to foster employee reporting of incidents of illegal, unethical, or improper 
practices in a safe and confidential environment, 

c) monitoring and auditing to determine compliance with policies and to make recommendations for 
policy enhancements to the CEO, Laboratory Director/Manager or other appropriate individuals 
within the laboratory, 

d) assisting the laboratory QA Manager in the coordination of internal auditing of ethical policy 
related activities and processes within the laboratory, in conjunction with the laboratories regular 
internal auditing function and 

e) participating in investigations of alleged violations of policies and work with the appropriate 
internal departments to investigate misconduct, remedy the situation, and prevent recurrence of any 
such activity. 

 
2.2.6 Health and Safety Director (HSD) (Corporate) 
The Health and Safety Director reports directly to the VP-QA. The Health and Safety Director is 
responsible for the development and implementation of the TestAmerica Safety and Chemical Hygiene 
program. Responsibilities include: 

a) Consolidating and tracking all safety and health-related information and reports for the company, 
and managing compliance activities for TestAmerica locations, 

b) Coordinating/preparing the corporate Safety Manual / Chemical Hygiene Plan (CHP) Template that 
is used by each laboratory to prepare its own laboratory-specific Safety Manual/ CHP, 

c) Preparing information and training materials for laboratory Safety Officers, 
d) Assisting in the internal and external coordination of employee exposure and medical monitoring 

programs to insure compliance with applicable safety and health regulations, 
e) Serving as Department of Transportation (D.O.T.) focal point and providing technical assistance to 

location management and 
f) Serving as Hazardous Waste Management main contact and providing technical assistance to 

location management. 
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2.2.7 Laboratory Director 
The Laboratory Director is responsible for the overall quality, financial, technical, human resource and 
service performance of the whole laboratory and reports to the EVP-Western Division.  The Laboratory 
Director provides the resources necessary to implement and maintain an effective and comprehensive 
quality assurance and data integrity program.  This senior operational management position within each 
laboratory is responsible directly, or by delegation, for the following: 

(a) Providing one or more technical directors for the appropriate fields of testing. The name(s) of the 
Technical Director will be included in the national database. If the Technical Director is absent for 
a period of time exceeding 15 consecutive calendar days, the Laboratory Director must designate 
another full time staff member meeting the qualifications of the Technical Director to temporarily 
perform this function. If the absence exceeds 65 consecutive calendar days, the primary accrediting 
authority must be notified in writing, 

(b)  ensuring that all analysts and supervisors have the appropriate education and training to properly 
carry out the duties assigned to them and ensures that this training has been documented, 

(c) ensuring that personnel are free from any commercial, financial and other undue pressures which 
might adversely affect the quality of their work, 

(d) ensuring TestAmerica’s human resource policies are adhered to and maintained 
(e) ensuring that sufficient numbers of qualified personnel are employed to supervise and perform the 

work of the laboratory, 
(f) ensuring the availability of functional equipment and efficient operating systems,  
(g) ensuring that appropriate corrective actions are taken to address analyses identified as requiring 

such actions by internal and external performance or procedural audits, 
(h) restricting the laboratory from performing analyses that cannot be consistently and successfully 

performed to meet the standards set forth in this manual 
(i) reviewing and approving all SOPs prior to their implementation and ensures all approved SOPs are 

implemented and adhered to 
(j) Pursuing and maintaining appropriate laboratory certification and contract approvals (supports 

ISO 17025 requirements), 
(k) ensuring client specific reporting and quality control requirements are met 
(l) captaining the management team, consisting of the QA Manager, the Technical Directors and  

department managers/supervisors as direct reports                            
(m) administrative and technical oversight of all data generation and reporting functions and client 

services, 
(n) managing material and labor including allocating and hiring technical staff, project scheduling, 

prioritizing work, production labor, overtime, oversight of laboratory supply purchases and 
promotion or discipline of operational staff, 

(o) coordinating with the QA/Technical Directors to ensure timely implementation of QA corrective 
actions and to resolve any complaints or critical quality issues which might result in interruption of 
analytical production and 

(p) maintaining a proactive program for detecting and preventing improper, unethical or illegal actions 
associated with the laboratory’s operation. 

    
2.2.8 Technical Director 
The Technical Directors report directly to the Laboratory Director.  They are accountable for all analyses 
and analysts with respect to ISO 17025.  The scope of responsibility ranges from the new-hire process and 
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existing technology through the ongoing training and development programs for existing analysts and 
second- and third-generation instrumentation.  The Technical Director also has indirect reporting authority 
to the EVP on issues affecting laboratory data quality.  Specific responsibilities include, but are not limited 
to: 

(a) Coordinating, writing, and reviewing preparation of all test methods (i.e., Standard Operating 
Procedures) with regard to quality, integrity, regulatory and optimum and efficient production 
techniques, and subsequent analyst training and interpretation of the SOPs for implementation and 
unusual project samples, 

(b) ensuring that the SOPs are properly managed and adhered to at the bench, 
(c) reviewing and approving, with input from the QA Manager, proposals from marketing, in 

accordance with an established procedure for the review of requests and contracts, 
(d) monitoring the validity of the analyses performed and data generated in the laboratory by reviewing 

and supporting all new business contracts, insuring data quality, analyzing internal and external 
non-conformances to identify root cause issues and implementing the resulting corrective and 
preventive actions, facilitating the data review process (training, development, and accountability at 
the bench), and providing technical and troubleshooting expertise on routine and unusual or 
complex problems 

(e) providing training and development programs to applicable laboratory staff as new hires and, 
subsequently, on a scheduled basis (training includes instruction on calculations, instrumentation 
management to include troubleshooting and preventive maintenance), 

(f) enhancing efficiency and improving quality through technical advances and improved LIMS 
utilization. 

(g) forecasting capital and instrument life cycle planning for second generation methods and 
instruments as well as asset inventory management, 

(h) scheduling all QA/QC-related requirements for compliance (e.g., MDLs, etc), 
(i) captaining department supervisors to communicate quality, technical, personnel, and instrumental 

issues for a consistent team approach,  
(j) coordinating audit responses and client complaint investigations with supervisors and QA Manager, 
(k) developing new analytical capabilities and answering technical inquiries from clients, project 

managers and marketing personnel and  
(l) communicating quality issues to the Vice President of Operations and Laboratory Director. 
(m) with the knowledge and approval of the Laboratory Director, restricting the laboratory from 

performing analyses that cannot be consistently and successfully performed to meet the standards 
set forth in this manual.   
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2.2.9 Quality Assurance Manager 
The QA Manager has responsibility and authority to ensure the continuous implementation of the quality 
system based on ISO 17025 and assessing the overall effectiveness of the quality system.  The QA Manager 
reports directly to the Laboratory Director and has access to Corporate QA for advice and resources.  This 
position is able to evaluate data objectively and perform assessments without outside (i.e., managerial) 
influence.  Corporate QA may be used as a resource in dealing with regulatory requirements, certifications 
and other quality assurance related items.  The QA Manager directs the activities of the QA officers to 
accomplish specific responsibilities, which include, but are not limited to: 

(a) Having functions independent from laboratory operations for which he/she has quality assurance 
oversight, 

(b) maintaining and updating the QAM and quality assurance/quality control SOPs, 
(c) monitoring and evaluating laboratory certifications, 
(d) scheduling proficiency testing samples, 
(e) monitoring and communicating regulatory changes that may affect the laboratory to management, 
(f) training and advising the laboratory staff on quality assurance/quality control procedures that are 

pertinent to their daily activities, 
(g) ensuring the implementation of quality control procedures, 
(h) having a general knowledge of the analytical test methods for which data audit/review is performed 

(and/or having the means of getting this information when needed), 
(i) arranging for or conducting internal audits on quality systems and the technical operation, 
(j) maintaining records of all ethics-related training, including the type and proof of attendance, 
(k) coordinating document control of SOPs, MDLs, control limits, and miscellaneous forms and 

information, 
(l) monitoring standards of performance in quality control and quality assurance, 
(m) evaluating non-conformance reports, 
(n) reviewing a percentage of all final data reports to ensure internal consistency, sensibility and 

completeness of the project file contents. 
(o) notifying laboratory management of deficiencies in the quality system and ensuring corrective 

action is taken,  
(p) with the knowledge and approval of the Laboratory Director, restricting the laboratory from 

performing analyses that cannot be consistently and successfully performed to meet the standards 
set forth in this manual, 

(q) preparing various quality reports for the Laboratory Director, clients and/or Corporate QA and 
(r) captaining the QA team to enable communication and to distribute duties and responsibilities. 

 
2.2.10 Project Manager 
Project Managers are responsible for direct interaction with clients to ensure that clients' needs are met and 
for negotiating appropriate priorities for analytical work.  Duties include: 

(a) project planning and set-up, 
(b) review of contracts and sample log-ins, 
(c) project tracking, 
(d) ensure that the requirements of TA-S policies and any applicable contractual specifications have 

been met for the project, 
(e) final review of all reports, including QC, for completeness and representativeness,  
(f) generate and sign the final report. 
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2.2.11 Department Manager/Analytical Supervisor 
The Department Manager/Supervisor oversees the activities of a particular department to ensure that 
adequate personnel, equipment, time and other company resources are available and properly allocated to 
successfully accomplish the analytical requirements of projects within the department.  Responsibilities of 
the position include:  

(a) ensuring adequate peer and/or supervisory review of all results, including QC data, before 
submission to Project Managers, 

(b) assure that the proper level of analytical QC is being carried out by the analyst and that all QC and 
other data impacting the analysis are properly documented,                                                                                

(c) direct QA activities, such as the updating of SOPs and completion of MDL studies. 
 

2.2.12 Environmental Health and Safety Officer 
The Environmental Health and Safety (EHS) Officer is responsible for facilitating continuous improvement 
to laboratory health and safety by development and implementation of a Health and Safety Plan.  The EHS 
Officer also ensures TA-S’s compliance with hazardous waste disposal regulations by development and 
implementation of a Hazardous Waste Management Program. 
 
2.2.13 Sample Management Personnel 
Sample Management personnel are responsible for receiving and logging-in samples delivered to TA-S 
including: 

(a) record the condition of the samples, ensure that samples are preserved properly, delivered in 
appropriate containers and are present in sufficient quantity for analysis, 

(b) maintain a chain of custody, assign laboratory numbers, enter sample work order information into 
the laboratory information system, 

(c) ensure samples are stored properly, 
(d) immediately notify the project manager and/or client of any anomalies with sample receipt and/or 

log-in. 
 
2.2.14 Analyst/Technician 
As the primary staff member position, an Analyst/Technician is responsible for all steps in their assigned 
analytical procedures.  Analysts/Technicians are the front line for quality in the laboratory and bear primary 
responsibility for producing defensible data.  Analyst/Technician duties include: 

 
(a) overseeing sample preservation and preparation, performing analysis, and recording all pertinent 

analytical data, 
(b) performing procedures consistent with the guidelines specified in the TA-S QA Program, all 

pertinent SOPs and the published analytical reference procedures, 
(c) conducting routine maintenance of equipment and document acceptable performance of 

instrumentation with respect to the requirements of their analytical procedures, 
(d) performing, evaluating and documenting the specific QC measures stated in the QA Program and 

SOPs, 
(e) Conducting and documenting primary review of their analytical data prior to release of the data to 

peers, supervisors, or managers for secondary review. 
(f) Reporting out-of-control data or events to the Department Manager, Supervisor and/or QA Manager. 
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2.3 Deputies 
 
In the case of the absence of one of the following key personnel, the corresponding position noted would be 
considered the deputy: 
 

(a) E.V.P. Western Div   - Chief operating Officer 
(b) Laboratory Director  - Technical Director 
(c) Environmental H & S Officer - Laboratory Director 
(d) Technical Director   - Laboratory Director  
(e) QA Manager   - Laboratory Director 
(f) Ethics and Compliance Officer - VP-QA or QAD 

 
2.4 General Responsibilities 
 
All laboratory personnel involved in the generation and reporting of data have a responsibility to read and 
understand the TA-S QA Manual.  The responsibilities of all laboratory personnel include: 

(a) Ensuring that all work generated by them, or for which they are responsible, is in compliance with 
the TA-S QA Manual. 

(b) Performing all work according to approved written SOPs based on the most current promulgated 
method; or, in the absence of an approved SOP, other applicable protocols or methods. 

(c)  Ensuring that all records related to their work are complete and accurate. 
(c) Documenting and providing immediate notification of any quality problems to the QA Manager or 

other appropriate management personnel. 
 

Laboratory personnel have the authority to accept or reject data based upon compliance with defined QA 
criteria and/or professional judgment.  Department managers must approve the acceptance or rejection of data 
that falls outside of established QC guidelines. This authority is in accordance with the guidelines established in 
the TA-S QA Manual. 
 
Any effort to influence laboratory personnel, either internally or externally, through undue pressure, 
commercial representations, financial obligations, or any other such action is strictly prohibited.  Any staff 
member who believes or interprets that such action has been taken must immediately report this activity to the 
Laboratory Director, Technical Director, and/or QA Manager. 

 
3.0 ACCREDITATIONS, CERTIFICATIONS AND AFFILIATIONS 

 
TA-S holds accreditations/certifications from various government agencies and private organizations.  The 
accreditations and certifications, along with the full scope of parameters, are presented in the appendix of this 
document.  The laboratory maintains their accreditations/certifications by (1) compliance with the relevant 
standards of operation, (2) submission of acceptable performance evaluation test results and (3) undergoing 
periodic external audits by the accrediting authority.  Project Managers work in conjunction with the QA staff 
to ensure that appropriate certifications are held so that all reported analytical data complies with the clients’ 
regulatory requirements.  
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4.0    PROFESSIONAL STAFF 
 
4.1 Qualifications 
 
TA-S ensures that key personnel meet the experience and educational requirements specified by the applicable 
programs under which work is conducted by stipulating qualifications for all positions and through continuous 
training of technical staff.  The Laboratory Director and Technical Director are responsible for ensuring that the 
laboratory has sufficient qualified personnel to meet the demands of the workload. 
 
4.2 Training 
 

4.2.1 Orientation 
When reporting for work for the first time, all new employees at TA-S receive a copy of the documents 
listed below: 
(a) Employee Policy Manual: contains information on the company's history and goals, administrative 

scheduling, benefits, and general administrative policies. 
(b) Health and Safety Manual (which includes the Chemical Hygiene Plan): contains preventative 

procedures to avoid emergencies, as well as procedures for coping with emergencies such as spills, 
injuries, and fire.  The Chemical Hygiene Plan contains pertinent information about the chemicals to 
which employees may be exposed and how to properly handle those chemicals.   

(c) TA-S QA Manual (to read and return): A controlled copy of the QA Program is available to all staff 
members within their respective departments.  Administrative or support staff may be directed to read 
only specific sections pertaining to their duties.  The QAM contains information on the laboratory's 
quality assurance goals and objectives as well as how those goals are implemented in the laboratory. 

(d) Ethics and Data Integrity Agreement: These guides are each new employee's reference Materials.  Each 
new employee must read and understand the contents of these guides and sign a document agreeing to 
adhere to the requirements prescribed in the manuals, prior to any further training.  These records are 
kept on file with the Human Resources Manager. 

  
4.2.2 Departmental Operation Training 
(a) In each operational area, laboratory method manuals are maintained that include copies of the 

procedures for which an analyst may be held responsible.  These manuals include relevant quality 
control documentation, standard operating procedures, and procedures for trouble-shooting or corrective 
action.  The analyst/technician must read and understand the contents of the method manuals.  The 
analyst/technician must also be able to answer questions, demonstrating an understanding of the 
applicable methods. 

(b) A Department Manager, Analytical Supervisor or other experienced analyst/technician is responsible for 
familiarizing new analysts/technicians with the instrumentation or techniques involved in their 
procedures.  This includes covering items such as: 

 
• Review of instrument manuals 
• Preventive maintenance procedures 
• Troubleshooting techniques 
• Calibration requirements 
• Documentation practices 

• Data archiving procedures 
• Maintenance logbooks 
• Instrument history 
• Hands-on operation of the instrument 
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4.2.3 Demonstration of Proficiency 
The final level of training in every operational department requires a Demonstration of Capability (DOC) 
and shall be completed prior to analysis of samples.  This demonstration may include analysis of proficiency 
testing (PT) samples, performance of a method validation study, method detection limit study or redundant 
analysis of client samples.  At TA-S, work cells are only relevant to trace metals and extractable organics.  
In both of these areas, the work cells are clearly delineated as a prep cell and an analysis cell.  An 
employee assigned to the prep cell is expected to perform all steps of the prep from sample homogenization 
to final volume adjustment, including any cleanup procedures, if applicable.  Similarly, an employee 
assigned to the analysis cell is expected to perform all steps of the analysis from vialing to data reduction.  
An employee assigned to one of these cells will demonstrate capability by completing all of the steps associated with 
the process.  Upon satisfactory completion of this phase, the analyst/technician performs analysis on client 
samples without oversight by another trained analyst/technician.  If the analyst/technician does not meet 
these requirements he/she continues to work with the experienced analyst/technician until performance 
requirements are passed successfully.     

 
4.2.4 Training Records 
(a) Records of training are maintained through a cooperative effort of each technical employee, their 

immediate supervisor and the QA Manager, but are the responsibility of the QA Manager. 
(b) Training files will be maintained for each technical staff member in the facility (sample control 

personnel, analysts/technicians, project managers, operational managers, etc.) 
(c) Various forms may be used within the laboratory departments to document on-going training and 

proficiency. At a minimum, all training forms should include: 
• Personnel name 
• Training title/type or method name 
• Date(s) of training 
• Supervisor acknowledgment 
• Expiration, retraining or re-certification period for the training (if applicable) 

(d) Training files should contain: 
• Documentation of the employee’s agreement and ability to perform the most recent 

version of any analytical test methods for which they are responsible 
• Continued acceptable proficiency test results 
• Documentation of training courses or workshops on specific instrumentation, analytical 

techniques, etc.  
 

5.0 MATERIALS, EQUIPMENT AND FACILITIES 
 

5.1 Facility Descriptions and Floor Plans 
 

5.1.1 Facility Design 
(a) The facility was designed by chemists and constructed to meet the specific needs of a modern 

environmental chemistry laboratory. The building features separate areas for sample receiving, 
preparation, organic Gas Chromatograph (GC) analyses, organic Gas Chromatograph/Mass 
Spectroscopy (GC/MS) analyses, inorganic analyses, microbiological analysis, and administrative 
functions.  Ample space has been provided for refrigerated storage of samples before analysis and 
archival storage of samples after analysis.       
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(b) The laboratory was designed to accommodate an efficient workflow and to provide a safe and 
comfortable work environment for our employees.  OSHA and other regulatory agency guidelines 
regarding required amounts of bench and fume hood space, lighting, ventilation, access and safety 
equipment are met or exceeded.  Laboratory HVAC and deionized water systems are designed to 
minimize potential trace contaminants. 

(c) Monitoring systems are in place to ensure proper operation. These systems include but are not limited 
to: 

(1) monitoring of turnaround time, 
(2) review of sample weekly/monthly sample volume, 
(3) health/safety reports, 
(4) quality assurance reports, and 
(5) FTE calculations. 

 
A floor plan detailing location of fume hoods, bench space and instrumentation is provided in Figure 5. 

 
5.1.2 Facility Security 
TA-S is operated as a secure facility and all personnel receive general security training as provided in the 
Security Policy for Hazardous Materials.  Sample receiving and reception entrances are staffed to screen 
visitors and visitor logbooks are maintained.  Laboratory, office and storage areas are restricted.  Visitors 
must be accompanied by a TA-S employee at all times while in the facility. 

 
5.2 Capital Equipment and Maintenance 
 

5.2.1 Equipment 
TA-S is continually upgrading and expanding its instrumentation capabilities.  Instrumentation is purchased 
with regard to the applicable method performance criteria and all instrumentation utilized is in accordance 
with the relevant methods and SOPs.  Records for all analytical equipment are maintained and include: 
equipment type, manufacturer and model number.  An instrumentation list is provided in the appendix of 
this document. 
 
5.2.2 Maintenance 
Equipment is kept in proper working order through scheduled maintenance. 
 
(a) Routine Maintenance  
 Routine maintenance schedules and required spare parts lists are in each specific analytical area.  An 

example of routine maintenance for gas chromatographs might include changing injection liners, 
replacing septa, recharging gas line filters, and following manufacturer’s procedures for cleaning 
detectors.  It is the responsibility of the instrument operator to ensure that preventative maintenance 
concerns are routinely addressed. 

(b) Non-Routine Maintenance 
 The expertise of department managers is sufficient for most non-routine maintenance and repair of the 

instrumentation within their department.  The department manager, in conjunction with the technical 
director, is responsible for authorizing outside services for non-routine maintenance or repair of 
instrumentation.  Technical support and services that meet regulatory requirements, such as A2LA 
Calibration Accreditation Policy – ISO/IEC Guide 17025, and/or manufacturer approvals are utilized for 
non-routine maintenance.   
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5.2.3 Logbooks 
All instruments have logbooks in which operating conditions, adjustments, routine and non-routine 
maintenance, and any repairs are recorded.  Each entry in the instrument logbook includes the date, the 
analyst, an adequate description of the problem, an adequate explanation of the solution and a verification 
that the instrument is functioning properly. 
 
5.2.4 Identification 
(a) Each piece of equipment that generates data must be labeled with a unique identification.  Raw data can 

then be traced to the instrument from which it was generated.  The unique identification of an instrument 
should also be noted in the instrument logbook. 

(b) Any instrument or piece of equipment that has been shown to be defective, in that data generated by it 
consistently does not meet quality standards, shall be taken out of service and clearly identified as such. 

(c) Calibration of instrumentation is maintained such that the instrument remains in an operative state or 
performed prior to commencement of analysis.  Calibration status is therefore not designated on an 
instrument.  Raw data supporting instrument calibration is retained in the respective department. 

 
5.3 Purchasing of Materials 
 

Materials for use in the analytical process must meet applicable guidelines.  This includes all gases used 
in gas chromatography, stock standards, all solvents, acids, and bases used in extraction or digestion, 
dilution, and standard preparation, and any other routinely restocked items.  Upon receipt of any of 
items for which it is applicable, the lot number from the manufacturer is recorded and the purity of the 
lot established through a method blank and/or a calibration check.  Specific detail of documentation 
requirements for reference standards is covered in the applicable section of this document.  Routinely 
restocked items are purchased from qualified suppliers. 

 
6.0   SUBCONTRACTING 

 
6.1 Requirements for Subcontracted Facility  

(a) When subcontracting analytical services, TA-S will assure to the extent necessary that the subcontract 
laboratory maintains a QA Program consistent with the requirements of this document, the requirements 
specified in ISO/IEC 17025 and/or the client’s Quality Assurance Project Plan (QAPP). 

(b) Work will only be subcontracted to laboratories holding current approval status with the accrediting 
body under which the work is being conducted.  

(c) When possible, subcontract work from TA-S will be performed in other TA facilities. 
 
6.2 Evaluation and Responsibilities 

(a) The QA Manager is responsible for evaluating the subcontractor's QA Program and accreditations and 
retaining current documentation of the evaluation.  Subcontractor evaluation may or may not include an 
on-site audit.  At a minimum, the subcontractor’s accreditations and a copy of their QA manual will be 
reviewed and kept on file.  

(b) The Project Manager is as responsible to the client for subcontracted data as they are for data generated 
by their own facility.  The project manager should monitor the status of the analyses and communicate 
with the subcontract laboratory to facilitate the successful execution of the work and ensure the 
timeliness and completeness of the analytical report. 
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(c) A Project Manager may ship samples to a subcontract laboratory at any point after approval of the 
sample receipt documentation.  The sample control department bears responsibility for ensuring 
compliance with applicable shipping regulations and QA requirements when shipping samples to a 
subcontract laboratory. 

(d) Raw data for subcontracted work will only be retained at the subcontract facility, except in cases were a 
data package is requested for the project.   

(e) If work subcontracted between TA facilities requires a data package, the subcontracted facility may be 
requested to provide the data as a complete package to be appended to that of the originating TA 
laboratory. 

 
6.3 Notification 

(a) TA-S will notify the client in writing (e-mails acceptable) of the intent to subcontract any part of their 
requested analytical testing and when appropriate, gain the approval of the client, preferably in writing.  
Client notification will be documented and maintained with the appropriate work order. 

(b) The Project manager is responsible for notification and documentation. 
(c) Data reported from analyses performed by a subcontractor laboratory will be clearly identified as such 

on the analytical report provided to the client. 
 

7.0 SAMPLING PROCEDURES 
 
The generation of quality data begins with the collection of the sample, and therefore the integrity of the sample 
collection process is of concern to the laboratory.  Written sample collection procedures are available for clients 
who are performing sampling for drinking water testing.  Sample collection guidelines, appropriate containers, 
preservatives and volumes required for analyzing routine parameters are included in the appendices of this 
document.  In order to help ensure sample integrity, the following points, while outside of normal analytical 
laboratory operations, are included in the QA Manual: 
 

(a) Samples must be collected in appropriate containers.  In general, pre-cleaned and certified glass 
containers are used for organic parameters, and pre-cleaned and certified polyethylene containers are 
used for inorganic/metals parameters. 

(b) Sample containers must be properly cleaned to eliminate one potential source of contamination that 
could occur during the collection process. 

(c) Samples must be preserved and/or collected appropriately to minimize the loss of compounds of interest 
due to adsorption, volatilization, chemical degradation, or biological degradation.  

(d) Appropriate volumes of sample must be collected to ensure that the required reporting limits can be met 
and that the required quality control frequency can be analyzed. 

(e) Samples must be properly shipped to the laboratory in the appropriate time frame to ensure that 
temperature and holding time requirements can be achieved. 

 
7.1 Holding Times 
The U.S. EPA has established holding time requirements for various analyses.  These holding time 
requirements are listed in the documented appendix of this document.  As indicated, holding time requirements 
differ depending upon the applicable regulatory program.  TA-S follows the holding times given in SW-846 
unless otherwise stipulated by methodology or regulatory authority or project-specific QAPP.  
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8.0 WORK PLAN REVIEW AND SAMPLE MANAGEMENT 
 
8.1 Objectives 
Prior to the commencement of work, TA-S will request that the client provide significant project details so that 
facilities and resources may be properly evaluated before commencing such work.  TA-S’s sample management 
system receives, tracks, preserves, stores, and disposes of samples under controlled conditions.  Controls for 
sample receipt and custody are established by applicable protocols as documented in SW-846, and/or other 
governing regulations such as NELAC.  SOPs document work plan review, sample handling procedures, and 
performance guidelines. 
 
8.2 Work Plan Review 
Prior to receiving samples associated with a contract or bid, the TA-S project manager reviews the project-
specific requirements found in these documents or the project’s QA Plan or Sampling and Analysis Plan.  The 
project manager assesses the laboratory’s ability to meet these requirements.  If conflicts exist, they are 
resolved to the client’s satisfaction before the receipt of any samples.  If samples are submitted without project-
specific requirements, TA-S will default to standard TA-S method analyte lists, reporting limits and control 
limits.   
 
8.3 Sample Receipt 
A sample acceptance policy is outlined in the Sample Control SOP.  Upon receipt, the Sample Control 
Department Manager (or designee) must document the acceptance of samples from the courier and the date/time 
of acceptance.  The following criteria must be evaluated and documented according to the SOP: 
 

- Proper and complete COC documentation  - Proper sample labeling 
- Presence or absence of custody seals    - Use of appropriate sample containers 
- Appropriate cooler temperature on temp blank  - Appropriate sample preservation (if applicable)  
- Adherence to specified hold times    - Adequate sample volume    
-  Condition of sample containers 

 
If deviations from policy are observed, clients will be notified immediately to determine the appropriate course 
of action and data from the affected samples will be flagged.  Samples will remain under the control of the 
Sample Custodian until transferred to the appropriate storage area.  Following transfer to the laboratory, all 
samples must remain in custody.                

  
8.4 Chain-of-Custody Documentation 
The chain-of-custody (COC) documents the history and trace-ability of the sampling/analytical programs.  All 
samples received by TA-S must be accompanied by a COC and should contain the following information: 
 

- Date/Time of Sampling    - Sample Matrix 
- Sample Identification    - Location 
- Number of Containers    - Type of Containers 
- Preservation Type     - Requested Analysis 
- Special Instructions    - Signature of Sampler 
- Date of Transfer     - Time of Transfer 

       - Collector’s name     - Project Identification 
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If a COC is not received with the sample delivery, the appropriate project manager must contact the client 
immediately and establish an adequate resolution for custodial integrity. 
 
8.5 Sample Log-in 
Samples are logged in to the Laboratory Information Management (LIM) system.  Each sample container is 
assigned a unique identification number.  The following information is typically recorded in the laboratory’s 
work order log within the LIM system. 
 

- Client/Project Name    - Date and time of laboratory receipt 
- Unique laboratory ID code   - linked field ID code 
- Requested analyses linked to lab ID code - Initials of person responsible for the entries 

       
8.6 Sample Storage 
Samples, sample fractions, and/or sample extracts will be stored in a controlled environment of the type dictated 
by the analytical protocol.  For refrigerated areas, the Sample Control Manager (or designee) will monitor and 
record storage temperatures as specified in the appropriate SOP.  TA-S is a controlled access facility, and as 
such, all sample storage areas within the laboratory are deemed secure and under custodial integrity. 
 
8.7 Sample Custody 
A sample is considered to be under custody if it: 

• Is in the physical possession of the analyst 
• Is in view of the analyst 
• Is stored and secured within a controlled access area 

 
9.0    ANALYTICAL QUALITY CONTROL 

 
9.1 Objectives 
 
Analytical Quality Control (QC) refers to the routine application of statistically based procedures to evaluate 
and control the reliability of results from analytical measurements.  
  

9.1.1 The types of QC samples employed and their frequency of use is derived from the following sources:  
(a) Quality control practices outlined in the reference documents associated with the analytical methods 

themselves.  For instance, EPA SW-846 method 7000 establishes general quality control requirements 
for metals analyses while Method 8000 establishes the same for organic analyses. 

(b) Other quality control measures set out in the laboratory evaluation guidance documents under which 
laboratory accreditation is maintained (i.e. ISO/IEC Guide 17025).  

(c) Program specific requirements. 
 
9.1.2 At a minimum the following essential QC parameters are monitored: 
(a) Process or instrument contamination through analysis of blanks. 
(b) Matrix bias through analysis of Matrix Spike samples. 
(c) Precision through the analysis of Duplicate samples or duplicate spikes. 
(d) Accuracy through the analysis of Surrogate spikes and Laboratory Control Samples.  
(e) Method Detection Capability through performance of MDL and/or IDL studies. 
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(f) Comparability of data to outside sources through analysis of Blind Performance Evaluation samples and 
second source calibration checks. 

(g) Instrument and Method performance through analysis of calibration standards.  
 

9.1.3 Control limits and Data Quality Objectives for the essential QC parameters listed above are derived by 
reference to: 
- Acceptance criteria published in the individual analytical methods employed. 
- Acceptance criteria mandated through contractual agreement or program requirements. 
- Acceptance criteria derived “in-house” through the use of a statistically valid measurement technique 

such as control charting.  
 

9.1.4 Outliers are identified and appropriate corrective action is taken according to the guidelines given in 
the applicable SOPs for each analytical area or designated in a specific program. 

 
9.2 Analytical Batch and QC Samples 
 

9.2.1 Analytical Batch 
Samples to be analyzed are grouped together in a batch.  The number and frequency of QC samples to be 
analyzed are assigned on a per batch basis.  TA-S conforms to the definition of an analytical batch provided 
in Chapter 1 of SW-846: 
 

A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit.  For QC purposes, if the number 
of samples in a group is greater than 20, then each group of 20 samples or less will all be 
handled as a separate batch. 

 
      The frequency and type of QC samples within a batch will conform to the specific requirements of a 

program, the mandated test method or applicable regulation as specified in the applicable SOP.  All 
analytical batches will contain a minimum of the following QC samples: 
- one method blank 
- one set of duplicates (sample duplicates, spiked duplicates or Laboratory Control sample duplicates) 
- some form of reference sample (blank spike, matrix spike or certified reference material) 
 
This minimum will often be exceeded by the set of quality control samples dictated by each specific 
methodology or specific program requirements.  Standard operating procedures must clearly document the 
set of quality control samples that will be incorporated into analytical methods and take precedence in 
establishing analytical frequency.  
 
9.2.2 QC Samples 
Quality Control samples are employed at TA-S as a means of assessing method performance on an on-going 
basis.  The following types of QC samples are analyzed to meet the objectives outlined in Section 9.1 
above. 
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9.2.2.1 Surrogate Spikes 
In most organic analyses, surrogate compounds are spiked into all field and QC samples.  Surrogates are a 
check on efficiency of the extraction.  The percent recovery of surrogates is documented and compared to 
established control limits.  The use of surrogates provides a technique for monitoring the degree to which 
the associated target analytes can be recovered from each specific sample’s matrix. 
 
9.2.2.2 Matrix Spikes, Blank Spikes and Reference Samples 
Accuracy measurements are performed to verify the agreement of an analytical result with the certified 
value.  Depending upon the specific requirements of the method, either an environmental sample of the 
appropriate matrix or a laboratory blank matrix may be spiked with a known quantity of the analyte(s) and 
analyzed in the same manner as the rest of the analytical batch.  Additionally, reference samples are 
available from many commercial vendors.  Reference samples consist of real-world samples or 
commercially prepared lots of spiked matrices which have been statistically characterized through inter-
laboratory comparisons to obtain reference or “true” values for a selected list of target analytes in the 
sample.  The percent recovery (%R) of an analyte in a spiked or reference sample is evaluated against the 
control limits set for that analyte.  Percent recovery is calculated as follows: 
 

100*  
Added Conc. Spike

 Sample)of (Conc. -  Spike)of (Conc.  =Recovery   %  

 
9.2.2.3 Sample And Spike Duplicates 
(a) Results of duplicate sample analyses, duplicate spike analyses and/or duplicate reference sample 

analyses can be used to determine precision within each batch.  The relative percent difference (RPD) 
between the two duplicates is evaluated against the control limits established for the analyte.  The RPD 
is calculated as follows: 

 

duplicate  secondof Result =D2     
 duplicate first of Result =D1    

 

100*  
D2)/2  +  (D1

|D2  -  D1|  =  Difference % Relative

 

 
(b) Unless otherwise specified by the analytical method, associated reference guidance or a client-specific 

project plan, the RPD between spiked samples will be calculated using the absolute values of their 
measured concentrations, and not the values of their percent recoveries. 

(c) Unless otherwise specified, control limits for RPD are based upon representative mid-level responses.  
For most methods performed within the laboratory, RPD values will increase dramatically as the 
absolute values of the replicates approach the reporting limit for the analyte.  Necessity for corrective 
action will not, therefore, be indicated when low-concentration replicates (i.e. one or both replicates less 
than 5 times the MRL) yield an RPD value above the control limit. 
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9.2.2.4 Blanks 
(a) Method Blanks 
The method blank is used to measure the analytical response attributable to all factors other than the analyte 
in the sample.  Method blanks are analyzed identically to the samples; however, they are prepared from 
laboratory matrices that do not contain analytes.  The specific frequency of use for method blanks during the 
analytical sequence is generally defined in the specific standard operating procedure for each analysis. 

 
Method blank acceptance criteria shall be in accordance with that documented in the analytical SOP or as 
documented in project data quality objectives.  Analytes detected in the method blank at levels above the 
MRL shall be investigated and corrective action taken.  In situations where method blank contamination is 
reported, the samples within the batch containing similar contamination shall be flagged accordingly. 
  
(b) Calibration Blanks  
Calibration blanks are prepared and analyzed along with calibration standards.  They are prepared using the 
same reagents that are used to prepare the standards.  In some analyses the calibration blank may be 
included in the calibration curve.  
 
(c) Instrument Blanks 
Blank reagents or reagent water may be processed during an analytical sequence in order to assess 
contamination in the analytical system.  In general, instrument blanks are used to differentiate between 
contamination caused by the analytical system and that caused by the sample handling or sample prep 
process.  Instrument blanks may also be inserted throughout the analytical sequence to minimize the effect 
of carryover from samples with high analyte content.  
 
9.2.2.5 Method Detection Limit (MDL) 
The Method Detection Limit (MDL) is the minimum concentration of a substance that can be measured and 
reported with 99% confidence that the analyte concentration is greater than zero and is determined from 
analysis of a sample in a given matrix type containing the analyte.  For operational purposes, when it is 
necessary to determine the MDL in the matrix, the MDL should be determined by multiplying the 
appropriate one-sided 99% t-statistic by the standard deviation obtained from a minimum of seven analyses 
of a matrix spike containing the analyte of interest at a concentration three to five times the estimated MDL. 
 
Estimate the MDL as follows: 
Obtain the concentration value that corresponds to: 
a) an instrument signal/noise ratio within the range of 2.5 to 5.0, or 
b) the region of the standard curve where there is a significant change in sensitivity (i.e., a break in the slope 
of the standard curve). 
 
9.2.2.6 Method Reporting Limits 
Method Reporting Limits (MRLs) are defined as the lowest value to which the laboratory will report an 
unqualified quantitative result for an analyte.  In accordance with SW-846 guidance, the lowest 
concentration standard employed for initial calibration or analyzed in conjunction with samples defines the 
reporting limit for each analyte.  They are generally assigned as multiples of the MDL.  If required by 
contract or protocol, results obtained below the method reporting limit but above the corresponding MDL 
may be reported if flagged as estimated values.  
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9.2.3 Traceability of Measurements 
Procedures for ensuring the traceability of measurements must be documented in appropriate SOPs.  These 
SOPs must adequately address the procedures and guidelines for selecting, purchasing, handling, storing, 
monitoring, and using standards, reagents, reference materials, equipment, and services.  SOPs, as appended 
to this document, must be available to all laboratory personnel for review and reference. 
  

9.3 Instrument and Equipment Calibration 
 
9.3.1 Instrument Calibration 
Instrument calibration procedures vary significantly between the various types of analytical methods 
performed.  As a general policy, calibration of instrumentation is performed in accordance with the 
protocols and frequencies cited in the applicable guidance documents associated with the analytical methods 
employed by the laboratory (i.e. SW-846 method 7000 for metals, method 8000 for Organics).  Actual 
procedures are clearly defined by the standard operating procedure (SOP) associated with each method.  
Acceptance criteria for establishing acceptable calibration performance are also given in the reference 
procedures and the analytical SOPs. 
 
9.3.2 Standards 
Standard reference materials used for instrument calibration may be obtained from a variety of sources, 
providing the material is certified and, whenever possible, N.I.S.T traceable.  Standards are purchased from 
commercial suppliers, dated upon receipt, and replaced as needed according to the methodology or 
manufacturer recommendations.  Standards are logged in to the Laboratory Information Management 
System (LIMS) and assigned a unique identification number.  The following information is typically 
recorded in the laboratory’s electronic standards log within the LIMS: 

 
• Standard ID • Source Type (daughter solution or primary stock) 
• Description of Standard • Solution Type (Spike, Surrogate or Other) 
• Department • Descriptive Comments (Lot #’s,  prep instructions, etc.) 
• Solvent type/Lot # • Parent Standard ID (if applicable)  
• Final Volume • Parent Standard Analyte Concentration (if applicable) 
• Expiration Date • Parent Standard Amount Used (if applicable) 
• Preparation Date • Component Analytes 
• Prepared By • Final concentration of each analyte 

 

Labels can be generated from the LIMS or prepared by hand.  At a minimum, all standards must be labeled 
with the Standard ID, Description of the Standard, Date Prepared, Expiration Date, and the initials of the 
chemist preparing the standard.  Standard ID numbers are documented on all associated analytical raw data 
so that the analytical procedure can be unambiguously traced to the certified reference materials used in 
generation of the data. 
 

9.3.3 General Equipment 
Balances - Calibration and service is performed at least once per year by an outside company.  Balance 
calibration is verified by laboratory personnel using certified reference weights each day of use.  The 
laboratory’s reference weights are evaluated and re-calibrated by a certified metrology laboratory at least 
once a year. 
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Critical thermometers - Thermometers associated with analytical procedures, sample storage or reagent 
storage are checked against a N.I.S.T. traceable reference thermometer on at least an annual basis.  The 
laboratory’s NIST reference thermometers are evaluated and re-calibrated by a certified metrology 
laboratory at least once every three years. 
 
Temperature Control Logs - Temperature control logs are used for ovens, refrigerators, incubators, and 
other temperature controlled equipment.  Temperature logs provide a written record of operating 
consistency for monitored equipment and help to immediately identify or even prevent equipment 
malfunctions which might compromise sample integrity or data quality. 
 
Deionized Water Monitoring - The conductivity of the laboratory deionized water is monitored daily by 
checking a conductivity gauge attached to the deionizing system.  Analytical conductivity readings are also 
taken at points of use throughout the laboratory on a weekly basis.  
 
Mechanical Pipette Calibration - Mechanical pipettes are checked to ensure that they are capable of 
delivering their indicated volumes within specific accuracy and precision requirements. The specific 
requirements and procedures for performing and documenting pipettes calibration are detailed in a SOP. 
 

9.4 Control Charting and Acceptance Criteria 
 
9.4.1 Control Charting 
Control charts are statistical mechanisms used to graphically monitor data quality objectives in the 
laboratory.  Quality Control sample results are grouped and plotted as individual points.  Warning and 
control limits are calculated for each data quality parameter at +/- 2 and +/- 3 times the standard deviation 
from the mean of the group of data points used to construct the control chart.  These warning and control 
limits trigger levels of corrective action as defined in specific laboratory SOPs.   
 
The database program utilized within by TA-S permits rapid evaluation of control charts for individual or 
grouped sets of analyses and matrices.  As a general policy, control charts should be evaluated by the 
analysts associated with their methods as a normal part of analytical data review procedures.  Control charts 
are evaluated to detect trends in the performance of the method with respect to the charted QC Samples and 
to assess the applicability of the control limits currently in place for the methodology. 
 
9.4.2 Acceptance Criteria 
Acceptance criteria (Control Limits) for QC Samples are established to evaluate laboratory precision and 
bias based on the analysis of control samples.  Typically, control limits for bias are based on the historical 
mean recovery plus or minus three standard deviation units, and control limits for precision range from zero 
(no difference between duplicate control samples) to the historical mean relative percent difference plus 
three standard deviation units.   
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QC Sample acceptance criteria are often established according to individual method requirements.  When a 
method does not define limits, analysts, supervisors, department managers, and other technical staff in 
cooperation determine limits with the QA Manager.  Control limits may be based on both evaluation of 
historical performance and statistical data.  In the absence of sufficient data to establish meaningful control 
limits, the QA Manager and Department Managers work together to set default limits based upon related 
methodology or industry standards. 
 
Analysts and Department Managers evaluate control limits at least annually.  The need for changes may be 
indicated by statistical evaluation of QC samples, review of control charts or by other factors associated 
with the procedure.  Changes to the control limits assigned to an analysis must be reviewed and approved by 
the QA Manager.  
 
In an effort to maintain continuity and consistency, control limits shall be consistent with those specified in 
the appropriate analytical protocol.  Control limits based upon statistical interpretation (control charting) of 
historical data should fall within those specified in the appropriate analytical protocol, and any exceptions to 
this treatment shall be reviewed/approved by the QA Manager and/or Technical Director prior to use. 
 

9.5 Methods and Method Development 
 
9.5.1 Selection of Methods 
The analytical methods employed within the laboratory must be based upon sound laboratory practices and 
established scientific principles.  In general, TA-S follows procedures established by EPA SW 846 
Methods, EPA Series 500 and 600 Methods, ASTM Standards, Code of Federal Regulations Title 40, and 
Standard Methods (applicable promulgated edition).  TA-S must follow specific project or regulatory 
program required methodologies.  When specified, such requirements will be followed. 
 
9.5.2 Method Development and Initial Demonstration of Capability 
Development of a method encompasses the completion of a standard operating procedure along with any 
requisite initial demonstrations of capability (IDC).  The standard operating procedure must clearly define 
how TA-S plans to implement the referenced method.  Any significant deviations from the referenced 
method must be clearly described.  In almost all cases, an IDC will include a method detection limit (MDL) 
study, but may also include one or more of the following items: 

 
• Instrument Detection Limit (IDL) study 
• Linear Range (LR) study 
• Precision and Accuracy (P&A) study 
• Desorption Efficiency (DE) study 
• Retention Time Window (RTW) determination 
• Standard Reference Material (SRM) analysis (if available) 
• Single-blind Performance Evaluation (PE) sample analysis (if available) 
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When not otherwise specified in the analytical method reference or associated guidance documents, the QA 
Manager and Department Managers work together to determine which of these items will be required as 
part of the IDC. 
 
The various studies comprising the Initial Demonstration of Capability are performed in accordance with 
the applicable reference documents associated with the analytical methods.  Unless otherwise specified, 
MDLs are determined in accordance with the procedure outlined in 40 CFR part 136 Appendix B (rev 1.01).  
Where methods provide specific performance criteria, acceptable performance on IDC studies must be 
documented for all analytes reported for the analytical technique. 
 
9.5.3 On-Going Demonstration of Capability 
Due to incremental changes in analytical equipment, personnel practices and related analytical variables, 
demonstrations of capability must be performed on routine analytical procedures at least once annually.  A 
new demonstration of capability must also be performed when the analytical process undergoes a major 
change.  Unless otherwise specified in the analytical method reference or associated guidance documents, 
the QA Manager and Department Managers work together to determine whether or not a revision to an on-
going analytical process constitutes a major change. 

 
10.0 DATA GENERATION, VALIDATION AND REPORTING 

 
Specific procedures for reducing, verifying and reporting data are outlined within the corresponding SOPs 
maintained by the QA Manager.  General policies are outlined below: 
 
10.1 Data Generation 
All observations, measurements and calculations for standards, calibrations, preparations, digestions, cleanup 
procedures, sample measurement, quality control sample measurement and general analytical conditions are 
documented via hand-written notations in hard-bound logbooks, designated record-keeping forms, or are 
printed from electronic data systems and compiled in a comprehensive manner to provide quick reference to 
reviewers.   
 
All hand-written notations in logbooks, record forms or hard-copy printouts of analytical records must be 
marked with the initials of the person responsible for the notation along with the date the notation was 
performed.  Any corrections to the analytical data must be performed by marking through the errant information 
with a single line followed by the initial of the person performing the correction and the date when the 
correction was performed.  In some cases, it may be necessary to provide further explanation on the analytical 
records regarding the reasons for a correction. 
 
Once the analyst is satisfied that the analytical data have been generated using sound laboratory practices and 
meets all applicable quality control requirements, the data are transferred to an electronic data base via hand-
entry into the database’s programmed user interface or through DataTool, Element’s automatic upload for 
electronic data files. 
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10.2 Validation and Review 
TA-S’s general policy for data validation requires that all data generated by the laboratory be subjected to at 
least three levels of review before being released to the client.  The levels of review are outlined as follows: 
 
First level: Bench-level review of analytical data against QA/QC policies, SOPs and pre-determined 

performance criteria by the analyst responsible for conducting the analysis.  This level of review 
is typically performed using a data review checklist and within the laboratory’s database 
program which provides the reviewer with preparation information, standards concentrations, 
detection/reporting limits, QC acceptance limits, initial results, percent solids and final 
calculated results.  Acknowledgment of first level review is indicated when the analyst signs and 
dates the checklist and within the database program when the analyst updates the status of the 
analytical results to a Needs Review status.  

 
Second level: Peer and/or supervisory review of the documentation from the analysis to confirm the 

observations and calculations of the original analyst, compliance with applicable policies and 
procedures and to confirm the absence of transcription errors.  This level of review is typically 
conducted using a data review checklist and hard-copy records from the analysis along with the 
laboratory database review screen.  Acknowledgment of second level review is indicated by 
signing and dating the checklist and within the database program when the reviewer updates the 
status of the analytical results so that the project management group may proceed with analytical 
reporting. 

 
 Second level reviewers may be peer analysts who have completed the necessary training to 

review the specific type of analytical data or they may be supervisors, department managers or 
other management team staff with the appropriate experience and method knowledge to conduct 
the review.  The second level review may not be performed by the original analyst. 

 
Third level: Project level review of the results focuses on the completeness of the analytical data, 

comparability between associated tests, and confirmation of compliance with project 
specifications or other client expectations, consistency with historical data, and appropriateness.  
This type of review is typically conducted by producing an electronic draft of the analytical 
report from the laboratory database program.  During preparation of the draft, the Laboratory 
Information Management System (LIMS) program automatically checks for and lists any sample 
results involving out-of-control QC samples, modified analyte lists, or any special data flags 
which may have been assigned by the primary or secondary reviewers.  The Project Manager is 
responsible for conducting third-level review.  When a Case Narrative is required, the Project 
Manager is also responsible for compiling any comments from Non-Conformance reports or 
analyst notations in the LIMS to explain exceptional incidents associated with the analytical 
process. 

 
 The third level review may not be performed by the original analyst but it may be performed by 

the second level reviewer when this person is also a Project Manager or otherwise responsible 
for generation of the analytical report to the client. 
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10.3 Reporting 
Final reports are generated by Project Managers after all three levels of review have been successfully 
completed.  Generation of the final report is accomplished when the Project Manager generates and saves the 
electronic version of the draft report to a centralized electronic archive and then prints the file on laboratory 
letterhead.  In order to ensure consistency between the different formats of analytical data, electronic data files 
(Electronic Data Deliverables or “EDDs”) may be produced directly from the Laboratory Information 
Management System (LIMS) at the same time the hard-copy final report is generated. 
 
Copies of the signed final report are maintained along with the project folder for each work order.  Project 
folders and supporting analytical raw data are archived for a minimum of seven years unless otherwise specified 
by client contract or other expressed agreements. 
 
TA-S offers four levels of report formats to meet the needs the client.  Level I, III, IV and electronic 
deliverables are provided upon request.  The default format for analytical results is Level II. 

 
Level I: Standard Analytical Summary Report – analytical results summary. 
 
Level II: Standard Analytical Report – analytical results summary and batch QC summary. 
 
Level III: Standard Analytical Report – analytical results summary, batch QC summary, continuing 
calibration summary, and sample raw data. 
 
Level IV: Standard Analytical Report – analytical results summary, QC summary with site-specific QC, QC 
raw data, continuing calibration summaries, continuing calibration raw data, initial calibration summaries, 
initial calibration raw data, sample raw data, case narrative, chain of custody and any other pertinent data 
requested by the client or their authorized representative.   

 
TA-S provides a variety of reporting formats, from electronic deliverables to our standard paper report.  In 
general, TA-S reports include: 

 
Summary Page: Client Sample ID, Laboratory Sample ID, Sample Matrix, Date/Time Sampled,  Date/Time 
Received and Header with Client and Project information. 
 
Sample Page: Client Sample ID, Laboratory Sample ID, Analytical Results, Dilution Factor, Method 
Reporting Limit, Data Qualification Codes, Batch Identification, Preparation Date, Analysis Date, Specific 
Method, Units, Matrix, Analyte Identification and Header with Client and Project information.  
 
QC Page: Laboratory Sample ID, QC Results, Spike Level, QC Acceptance Limits, Method Reporting 
Limit, Data Qualification Codes, Batch Identification, Preparation Date, Preparation Method, Units, 
Analyte Identification and Header with Client and Project information.  
 
Notes and Definitions Page: Data Qualifiers, Abbreviations, and Header with Client and Project 
information.  
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11.0    CORRECTIVE ACTION 
 
11.1 Policy 
It is TA-S's policy to ensure continuous acceptable quality levels for all lab services provided.  In order to meet 
this goal, a system has been established to assure that conditions adverse to quality are promptly identified and 
corrected.  Acceptance criteria pertinent to measurements and/or traceability of measurements are documented 
in the applicable SOPs.  Required corrective actions for situations outside of these acceptance criteria are also 
detailed in the SOP.  Monitoring and adherence to these acceptance criteria and/or corrective actions is 
completed by both bench and management level personnel. 
 
11.2 Bench Level Corrective Action 
Isolated events which may have a negative impact on quality are documented at the bench level through use of 
a Non-Conformance Report.  At a minimum, the form used must serve to document the date/time, personnel 
involved and conditions of the problem, along with the date/time, explanation of resolution and supervisory or 
QA approval. 
 

Unless otherwise addressed in the SOPs associated with an analytical procedure, individual events that may 
affect quality are documented on a non-conformance report and brought to the immediate attention of the 
Department Manager and Project Manager.  The Department Manager is responsible for notifying and 
consulting with Project Managers, the QA Manager or senior operational managers as necessary to resolve the 
issues associated with the non-conformance.  Project Managers are responsible for notifying and consulting 
with the client regarding non-conformances.   
 

Examples of non-conformance events which may not otherwise be addressed in analytical SOPs might include 
one time variations in method parameters due to an unusual matrix, evidence of unusual laboratory 
contamination, loss or damage to the sample or its extract, or unusually high concentrations of interferences 
which render the intended method inappropriate for the sample.  When such an event is recognized, its impact 
upon quality is assessed and corrective action is decided upon.  The Department Manager, Supervisor and/or 
QA Manager approve the corrective action.  The Project Manager files a copy of the non-conformance report 
with the project folder to permit the reconstruction of the data set at a later date, if necessary.  A second copy of 
the non-conformance report is maintained by the QA Manager to monitor trends in the laboratory. 
 

11.3 Management Level Corrective Action 
The Quality Assurance Manager may initiate investigation and corrective action by issuing a formal Corrective 
Action Report (CAR) or similar suitable report in any of the following situations: 
 

 When an audit (see Section 12, Laboratory Evaluation and Audits) reveals circumstances that may 
adversely affect quality as determined by the QA Manager. 

 When review of non-conformance reports reveals a significant trend which may adversely affect quality. 
 When a technical complaint is received from clients, auditors, regulatory representatives or TA-S staff            

indicating problems associated with quality. 
 

The progress of corrective actions is documented through the CAR form. At a minimum, the CAR form must 
serve to document the following corrective action sequence: 
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(a) Identify the problem and define its impact on data quality. 
(b) Assign responsibility for investigation and proposed completion date. 
(c) Investigate and determine the cause of the problem by promptly auditing those areas of activity and 

responsibility. 
(d) Determine a course of corrective action. 
(e) Assign responsibility for implementing the corrective action and proposed completion date. 
(f) Verify that the corrective action was successful. 
(g) Evaluate the effectiveness of the corrective action in preventing further events that may impact 

adversely on data quality. 
(h) The QA Manager will maintain records of the complaint and subsequent actions. 

 
12.0   LABORATORY EVALUATION AND AUDITS  

 

Laboratory audit procedures provide assurance that the quality control process is being performed effectively. 
Audits specifically provide management with an on-going assessment of the quality of results produced by the 
laboratory, including how well the policies and procedures of the Quality Assurance System are being executed.   
They are also instrumental in identifying areas where improvement in the QA System will increase the 
reliability of data.  There are three types of audits: System Audits, Technical Audits and Performance Audits.  
 
12.1 Quality System Reviews - System and Technical Audits 
TA-S system audits consist of evaluations of the measurement system to ensure proper care and use, while  
technical audits assure that the laboratory is adhering to policies and procedures set forth in this QAM, the 
SOPs and the published methods.  A component of TA-S’s technical audit is the Data Quality Audit.  In a data 
quality audit, the technical completeness and accuracy of a data set are evaluated.  These evaluations are 
completed on 10% of the analytical reports generated by a laboratory.  Data quality audits are also conducted at 
the request of a client or a TA-S project manager. 
 
System and technical audits are planned, organized and performed by the QA Manager or other qualified 
personnel, according to a predetermined schedule and when requested by management.  System and technical 
audits may be combined, as long as all elements/areas of the laboratory are reviewed over the course of one 
year.   The results of all QA inspections and resulting corrective actions are filed together and are under the 
control of the QA Manager.  A report is prepared based on the audit and is distributed to management in a 
timely manner.  The report is also discussed with laboratory personnel so that a concerted effort can be made to 
correct all deficiencies and to provide positive feedback.  Where audits findings cast doubt on the correctness or 
validity of reported test results, the laboratory shall take timely corrective action and shall notify, in writing and 
within three business days, any client whose results were affected. 

 
12.2 Performance Audits 
Performance Testing (PT) is a quantitative assessment of the accuracy of an analysis.  Hence, it is a means to 
evaluate the performance of laboratory technicians and the instrumentation or analytical systems on which they 
work.  TA-S participates in both internal and external laboratory check sample programs as a means for 
examining overall laboratory performance, as well as, to qualify for various federal, state and independent 
certification programs.  The laboratory is required to perform at least two proficiency testing studies per year 
per program (e.g., drinking water), utilizing NIST approved PT samples, to comply with NELAC requirements. 
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13.0   QUALITY ASSURANCE REPORTS TO MANAGEMENT 
 
It is the responsibility of the Quality Assurance Manager to maintain consistent and effective lines of 
communication with laboratory and corporate management.  To facilitate this communication, the following 
system of reporting has been established: 
 

(a) The QA Manager will prepare a Quality Assurance Summary report covering the activities at TA-S on a 
monthly basis.  The reports will summarize QA activities on such topics as NCR events, data 
investigations/recalls, accreditation proceedings, staff training, internal audits, external audits, 
performance evaluation results, trend analysis, client feedback, and reviews and updates to SOPs, MDLs 
and control limits that occurred (or were received) during the previous month.  These reports are 
submitted to the Laboratory or Technical Director for comments and approval.  The QA Manager will 
follow-up on any action items resulting from the Director’s review.  The approved report is forwarded to 
TA Corporate QA and is intended for use in the Director’s annual assessment and report (1.3.2). 

 
(b) The QA Manager will provide formal notification to the Laboratory Director, Department Managers and 

Project Managers whenever an accreditation status changes.   
 

14.0   DOCUMENTS AND DOCUMENT CONTROL 
 

This section outlines the key types of documents, their preparation, control and storage. 
 

14.1 Analytical Reports, Data and Associated Documents 
Records generated as the result of analytical procedures may include the following: Analytical Reports, Chains 
of Custody, Logbooks, Lab Notebooks, Bench Sheets, Nonconformance Reports, Chromatograms and Spectra.  
All such records whether in electronic or hard-copy format are stored chronologically by batch or project and 
kept for a minimal period of seven years. 
 

14.2 Document Control 
TA-S requires that document control procedures ensure: 

(a) Pertinent issues of appropriate documents are available in all locations. 
(b) Invalid or obsolete documents are promptly replaced with updated versions and reasonable notification 

is provided as to the newly available updates. 
(c) All reasonable precautions will be exercised to protect records from damage or tampering. 
(d) Data is archived in compliance with laboratory SOPs and applicable corporate policies. 

 

14.3 Controlled Documents 
The following documents are subject to document control procedures within the laboratory: 

- Quality Assurance Manual 
- Standard Operating Procedures 
- Employee Policy Manual 

 

While these documents are controlled internally, copies of these documents may be circulated for review 
outside of the laboratory.  These external copies will not be subject to document control procedures.  
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(a) Quality Assurance Manual (QAM) 
For tracking purposes, all editions of the QAM will be issued with revision numbers and effective dates on 
each page of the document.  The signed original copy will be kept in the QA Department.  The QA 
Department will be responsible for distribution and tracking of all copies of the document to ensure that all 
staff members have access to the most recent revision and that all obsolete revisions are properly retired 
from use.  TA-S employees also have access to a secured, electronic version of this document on the 
intranet.  
 
(b) Standard Operating Procedures 
For tracking purposes, all SOPs are issued with unique document numbers, revision numbers and 
revision/effective dates.  The QA Department will maintain a file of original documents, produce sufficient 
copies to ensure that all staff members have access to the most recent revisions and retire all obsolete 
revisions.  Obsolete revisions of all SOPs will be archived by the QA Department.  TA-S employees also 
have access to secured, electronic versions of the SOPs.  
 
(c) Employee Policy Manual 
For tracking purposes, the Employee Policy Manual is issued with a unique document number and effective 
date.  The HR Department will be responsible for distribution and tracking of all copies of the document to 
ensure that all staff members have access to the most recent revision and that all obsolete revisions are 
properly retired from use.  TA-S employees also have access to a secured, electronic version of this 
document on the intranet. 

 
15.0   CONTROL OF COMPUTER DATA AND SOFTWARE 

 
TA-B uses computers and software programs for: 
 

• Control and data acquisition for laboratory instrumentation 
• Automation and presentation of routine calculations 
• Storage and retrieval of analytical data 
• Compilation of analytical and business reports 

 
Computer systems are located throughout the laboratory with information gathering, review, security, and backup 
activities coordinated primarily through a local area network (LAN).  An Information Systems (IS) Manager and/or 
a designated Systems Administrator (SA) shall bear responsibility for management of all computer systems within 
the laboratory. 
 
15.1 Personnel and Responsibilities 
The Information Systems Manager and/or System Administrator is responsible for managing the security of all 
computer systems used within the laboratory.  This includes: 
 

• Controlling access to computer systems and software 
• Maintaining software documentation and licensing 
• Coordinating routine backup procedures 
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15.2 Access Control 
All computers and software are maintained in the laboratory building.  Portable or laptop computing devices are 
assigned only to employees who have been cleared for unrestricted access to the facility (possess key and alarm 
code).  The laboratory building is a secured facility.  Access to the facility is denied unless escorted by TA-S 
personnel. 
 
Access to computers and software is restricted to authorized personnel.  Password protection is employed for 
initialization of the Laboratory Information Management System (LIMS) and for access to various shared resources 
on the LAN.  Within the LIMS database program, access to view and edit data is limited through control of 
individual user permissions. 
 
Remote access to the LAN (i.e. dial-up network connection, Internet, remote-administration) is controlled through 
use of individual dial-up accounts with specific passwords and permissions.  Commercially available virus scanning 
and protection software is to be maintained resident on the laboratory network server and/or individual computers 
for automated detection and elimination of any potentially damaging files. 
 
Original versions of computer software, documentation, license agreements, and backup copies are maintained in 
the office of the Information Systems Manager and/or System Administrator or some other limited access location 
(i.e. Lab Manager’s office or QA Manager’s office).  All installation and/or reinstallation of computer software will 
be carried out under the supervision of the Information Systems Manager and/or System Administrator. 
 
The Information Systems Manager and/or System Administrator are responsible for maintaining records indicating 
the locations of all hardware and licensed software.  Records will include documentation of maintenance, repair and 
any software or hardware problems encountered. 
 
15.3 Data Backup 
Procedures for backing up computer data are coordinated by the Information Systems Manager and/or System 
Administrator, the QA Managers and the Department Managers, but are routinely performed by the operators or 
users within the specific analytical departments where a data system is used.  Standard Operating Procedures are 
maintained by TA-S to describe the equipment, processes, personnel, frequency and recovery tactics associated with 
computerized analytical data. 
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16.0    GLOSSARY OF TERMS 
 
The following terms are excerpted from EPA document SW-846, 3rd Ed. with Updates I and II: 
 
ACCURACY: The closeness of agreement between an observed value and an accepted reference value.  When 
applied to a set of observed values, accuracy will be a combination of a random component and of a common 
systematic error (or bias) component. 
 
BATCH: A group of samples which behave similarly with respect to the sampling or the testing procedures 
being employed and which are processed as a unit.  For QC purposes, if the number of samples in a group is 
greater than 20, then each group of 20 samples or less will all be handled as a separate batch. 
 
BIAS: The deviation due to matrix effects of the measured value (Xs – Xu ) from a known spiked amount.  Bias 
can be assessed by comparing a measured value to an accepted reference value in a sample of known 
concentration or by determining the recovery of a known amount of contaminant spiked into a sample (matrix 
spike). 
 
BLANK: see Equipment Rinsate, Method Blank, Trip Blank. 
 
CONTROL SAMPLE: A QC sample introduced into a process to monitor the performance of the system. 
 
DATA QUALITY OBJECTIVES (DQOs): A statement of the overall level of uncertainty that a decision-maker 
is willing to accept in results derived from environmental data.  This is qualitatively distinct from quality 
measurements such as precision, bias, and detection limit. 
 
DATA VALIDATION: The process of evaluating the available data against the project DQOs to make sure that 
the objectives are met.  Data validation may be very rigorous, or cursory, depending on project DQOs.  The 
available data reviewed will include analytical results, field QC data and lab QC data, and may also include 
field records. 
 
DUPLICATE: see Matrix Duplicate, Field Duplicate, Matrix Spike Duplicate. 
 
EQUIPMENT BLANK: see Equipment Rinsate. 
 
EQUIPMENT RINSATE: A sample of analyte-free media that has been used to rinse the sampling equipment. 
It is collected after completion of decontamination and prior to sampling.  This blank is useful in documenting 
adequate decontamination of sampling equipment. 
 
ESTIMATED QUANTITATION LIMIT (EQL): The lowest concentration that can be reliably achieved within 
specified limits of precision and accuracy during routine laboratory operating conditions.  The EQL is generally 
5 to 10 times the MDL.  However, it may be nominally chosen within these guidelines to simplify data 
reporting. For many analytes the EQL analyte concentration is selected as the lowest non-zero standard in the 
calibration curve.  Sample EQLs are highly matrix-dependent.  The EQLs in SW-846 are provided for guidance 
and may not always be achievable. 
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FIELD DUPLICATES: Independent samples that are collected as close as possible to the same point in space 
and time.  They are two separate samples taken from the same source, stored in separate containers, and 
analyzed independently.  These duplicates are useful in documenting the precision of the sampling process. 
 
LABORATORY CONTROL SAMPLE: A known matrix spiked with compound(s) representative of the target 
analytes. This is used to document laboratory performance. 
 
MATRIX: The component or substrate (e.g., surface water, drinking water) which contains the analyte of 
interest. 
 
MATRIX DUPLICATE: An intra-laboratory split sample which is used to document the precision of a method 
in a given sample matrix. 
 
MATRIX SPIKE: An aliquot of sample spiked with a known concentration of target analyte(s).  The spiking 
occurs prior to sample preparation and analysis.  A matrix spike is used to document the bias of a method in a 
given sample matrix. 
 
MATRIX SPIKE DUPLICATES: Intra-laboratory split samples spiked with identical concentrations of target 
analyte(s).  The spiking occurs prior to sample preparation and analysis.  They are used to document the 
precision and bias of a method in a given sample matrix. 
 
METHOD BLANK: An analyte-free matrix to which all reagents are added in the same volumes or proportions 
as used in sample processing.  The method blank should be carried through the complete sample preparation 
and analytical procedure.  The method blank is used to document contamination resulting from the analytical 
process.  For a method blank to be acceptable for use with the accompanying samples, the concentration in the 
blank of any analyte of concern should not be higher than the highest of either: 
 

(1) The method detection limit, or 
(2) Five percent of the regulatory limit for that analyte, or 
(3) Five percent of the measured concentration in the sample. 
 

METHOD DETECTION LIMIT (MDL):The minimum concentration of a substance that can be measured and 
reported with 99% confidence that the analyte concentration is greater than zero and is determined from 
analysis of a sample in a given matrix type containing the analyte.  For operational purposes, when it is 
necessary to determine the MDL in the matrix, the MDL should be determined by multiplying the appropriate 
one-sided 99% t-statistic by the standard deviation obtained from a minimum of three analyses of a matrix spike 
containing the analyte of interest at a concentration three to five times the estimated MDL, where the t-statistic 
is obtained from standard references. 
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ORGANIC-FREE REAGENT WATER: For volatiles, all references to water in the methods refer to water in 
which an interferant is not observed at the method detection limit of the compounds of interest.  Organic-free 
reagent water can be generated by passing tap water through a carbon filter bed containing about 1 pound of 
activated carbon.  A water purification system may be used to generate organic-free deionized water.  Organic-
free reagent water may also be prepared by boiling water for 15 minutes and, subsequently, while maintaining 
the temperature at 90°C, bubbling a contaminant-free inert gas through the water for 1 hour. 
 
For semivolatiles and non-volatiles, all references to water in the methods refer to water in which an interferant 
is not observed at the method detection limit of the compounds of interest.  Organic-free reagent water can be 
generated by passing tap water through a carbon filter bed containing about 1 pound of activated carbon.  A 
water purification system may be used to generate organic-free deionized water. 
 
PRECISION: The agreement among a set of replicate measurements without assumption of knowledge of the 
true value. Precision is estimated by means of duplicate/replicate analyses.  These samples should contain 
concentrations of analyte above the MDL, and may involve the use of matrix spikes.  The most commonly used 
estimates of precision are the relative standard deviation (RSD) or the coefficient of variation (CV) and the 
relative percent difference (RPD). 
 
PROJECT: Single or multiple data collection activities that are related through the same planning sequence. 
 
QUALITY ASSURANCE PROJECT PLAN (QAPP):  An orderly assemblage of detailed procedures designed 
to produce data of sufficient quality to meet the data quality objectives for a specific data collection activity. 
 
RCRA: The Resource Conservation and Recovery Act. 
 
REAGENT BLANK: See Method Blank. 
 
REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are synonymous 
terms for reagents that conform to the current specifications of the Committee on Analytical Reagents of the 
American Chemical Society. 
 
REAGENT WATER: Water that has been generated by any method that would achieve the performance 
specifications for ASTM Type II water.  For organic analyses, see the definition of organic-free reagent water. 
 
REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or in a 
homogeneous matrix.  It is used to document the bias of the analytical process. 
 
SPLIT SAMPLES: Aliquots of sample taken from the same container and analyzed independently.  In cases 
where aliquots of samples are impossible to obtain, field duplicate samples should be taken for the matrix 
duplicate analysis.  These are usually taken after mixing or compositing and are used to document intra- or 
interlaboratory precision. 
 
STANDARD ADDITION: The practice of adding a known amount of an analyte to a sample immediately prior 
to analysis. It is typically used to evaluate interferences. 
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STANDARD CURVE: A plot of concentrations of known analyte standards versus the instrument response to 
the analyte.  Calibration standards are prepared by successively diluting a standard solution to produce working 
standards which cover the working range of the instrument.  Standards should be prepared at the frequency 
specified in the appropriate section.  The calibration standards should be prepared using the same type of acid 
or solvent and at the same concentration as will result in the samples following sample preparation.  This is 
applicable to organic and inorganic chemical analyses. 
 
SURROGATE: An organic compound which is similar to the target analyte(s) in chemical composition and 
behavior in the analytical process, but which is not normally found in environmental samples. 
 
TRIP BLANK: A sample of analyte-free media taken from the laboratory to the sampling site and returned to 
the laboratory unopened.  A trip blank is used to document contamination attributable to shipping and field 
handling procedures.  This type of blank is useful in documenting contamination of volatile organics samples. 
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Figure 1 
 
 

TESTAMERICA 
ETHICS POLICY  

AND 
CODE OF ETHICAL CONDUCT 

 
It is the policy of TestAmerica that every employee shall at all times and in all ways comply with federal, state and local laws, 
and that every employee shall adhere to the highest standards of ethics, morality, honesty and decency in the performance of the 
duties of his or her job. TestAmerica strives to create an ethical “culture” through top-down example with an emphasis on 
doing things the “right way” for the “right reasons”.  The consequences of non-compliance can be severe to both the 
environment and the company. The actions of one employee can jeopardize the entire company. The company has a zero 
tolerance policy for illegal, unethical and improper practices that affect the integrity of all data the company produces.  
 
1.1 TestAmerica Code of Ethical Conduct 
 

TestAmerica has adopted a Code of Ethical Conduct, to which each employee must adhere, as follows: 
 

a) To serve human health and environmental interests by performing analytical and testing responsibilities in a 
manner that justifies the public trust. 

 
b) To present services in a confidential, honest, and candid manner. Facility/location procedures, client names and 

their results are not discussed outside of the company except with an approved client agent. 
 
c) To produce results that are both accurate and defensible. 
 
d) To comply with all written procedures (i.e., Quality Assurance (QA) Manual, Standard Operating Procedures 

(SOPs), Safety Manual, Human Resources Manual, etc.). Members of management must comply with all 
applicable federal, state, and local laws and regulations consistent with accepted professional and analytical 
practices. 

  
e) To understand and adhere to the guidelines of ethical and quality work that meet the standards required by the 

environmental testing industry. 
 
1.2 Data Quality Assurance Program 
 

TestAmerica wants to ensure a national standard of quality at all TestAmerica locations. 
 
Each TestAmerica laboratory has a Quality Assurance Manual that focuses on quality related test specifications 
performed by that laboratory. Documented quality systems are designed to insure that work performed in the 
laboratory is accurate, precise, complete, comprehensive, and reflects the needs of the customer/client. 
 
 
 
 

Property of TestAmerica 
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Figure 1 (continued) 
 
 
1.3 Ethics Quality Commitment, Objective, and Policy 
 

TestAmerica wants to ensure quality analytical and data management services to meet the needs of customers/clients 
while satisfying the requirements of appropriate state and federal regulations.  This enables the customer/client to make 
rational, confident, cost-effective decisions on the assessment and resolution of environmental problems.  Protocols 
and procedures utilized by laboratories, with emphasis on the Quality Assurance/Quality Control (QA/QC) 
requirements, are based on EPA guidelines.   
 
It is the policy of TestAmerica to incorporate quality into all analytical programs by adhering to the following 
practices: 
 
a) TestAmerica will not offer any analysis for which we cannot demonstrate consistent quality and defensible 

analyses; 
 

b) Employees who are aware of falsification or misrepresentation of facts regarding analytical results or the 
manipulation of data are required to immediately inform the appropriate member of Management; 

 
c) TestAmerica has “Open Door” and “Open Line” Policies which enable every TestAmerica employee to have free 

access to the respective Manager and Corporate Officers.  Such Open Door Policies are intended to foster two-way 
communications and provide each employee with access to Laboratory and Corporate Management.  Such Policies 
are also intended to encourage each employee to consider it his or her duty and responsibility to “come forward”. 
Any employee who disagrees with or has a concern or question about any Company practice, process, procedure, 
or policy, or about any Supervisory/Managerial request, instruction, or directive should come forward.  This 
includes concerns about any undue pressures placed upon an employee which adversely affects the quality of work 
produced. Such contact should be made to members of Laboratory or Corporate Management. Any contacts with a 
Manager or representative of Corporate shall be treated as “confidential”, within the confines of any legal 
requirements placed upon the Company, if the employee so requests. The employee may also contact their Human 
Resources representative.  

 
d) No employee of TestAmerica will compare or disclose results for any Performance Testing (PT) sample, or other 

similar QA or QC requirements, with any employee of any other laboratory, including any other TestAmerica 
laboratory, prior to the required submission date of the results to the person, organization, or entity supplying the 
PT sample. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Property of TestAmerica 
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Figure 2 
   

TestAmerica Code of Ethical Conduct Agreement 
 
 

I. I understand that I am charged with meeting ethical standards in performing all of my duties and responsibilities; 
 

II. I have been formally instructed to consider quality as an important aspect of my job responsibilities.  The 
provisions of the “Ethics Policy and Code of Ethical Conduct” have also been reviewed with me.  In as much, it is 
understood that ethical performance and data integrity must supersede any other operational objective. 

 
III. I also agree to the following: 

 
a) I shall not report data inconsistent with actual values observed or measured. 
 
b) I shall not modify data (either sample or QC data) unless the modification can be technically justified through a 

measurable analytical process, such as one deemed acceptable to the laboratory’s Standard Operating 
Procedures, Quality Assurance Manual or Technical Director. All such modifications must be clearly and 
thoroughly documented in the appropriate laboratory notebooks/worksheets and/or raw data and include my 
initials or signature and date.  

 
c) I shall not intentionally report dates and times of analyses that do not represent the true and actual dates and 

times the analyses were conducted. 
 
d) I shall not intentionally represent another individual’s work as my own or represent my work as someone 

else’s.  
 

e) I shall not make false statements to, or seek to otherwise deceive, members of Management or their 
representatives, agents, or clients/customers.  I will not, through acts of commission, omission, erasure, or 
destruction, improperly report measurement standards, quality control data, test results or conclusions. 

 
f) I shall not condone any accidental or intentional reporting of inauthentic data by other employees and will 

immediately report its occurrence.  If I have actual knowledge of such acts committed by any other employees, 
and I do not report such information to designated members of Management, it shall be considered as serious as 
if I personally committed the offense.  Accordingly, in that event, I understand that I may be subject to 
immediate termination of employment. 

 
g) I shall immediately inform my supervisor or other member of management regarding any intentional or 

unintentional reporting of my own inauthentic data.  Such report shall be given both orally and in writing to the 
supervisor or other member of management contacted and to the local Quality Assurance Officer/Manager. The 
Quality Assurance Officer/Manager will initial and date the information and return a copy to me. 

 
h) I shall not accept gifts of a value that would adversely influence judgment. 

 
i) I shall avoid conflicts of interest and report any potential conflicts to the management (e.g. employment or 

consulting with competitors, clients, or vendors) 
 

j) I shall not participate in unfair competition practices (e.g. slandering competitors, collusion with other labs to 
restrict others from bidding on projects) 

 
 
 

Property of TestAmerica 
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Figure 2 (continued) 
   

TestAmerica Code of Ethical Conduct Agreement 
 

 
k) I shall not misrepresent certifications and status of certifications to clients or regulators 

 
l) I shall not intentionally discharge wastes illegally down the drain or onto the ground.  

 
m) I shall protect confidential client information, business information and trade secrets that are vital to the 

interests and the success of TestAmerica. Such confidential information includes, but is not limited to the 
following: Client lists, client contact representatives, specific client/project information, pending projects and 
proposals, scientific data, SOPs, financial information and marketing strategies.  

 
n) I understand that any attempt by management or an employee to circumvent these policies will be subject to 

disciplinary action.  
 
I understand the critical importance of accurately reporting data, measurements, and results, whether initially requested by a 
client, or retained by TestAmerica and submitted to a client at a later date, or retained by TestAmerica for subsequent internal 
use.  
 
I understand that if any supervisor, manager, or representative of management instructs, requests, or directs me to perform any 
of the aforementioned improper laboratory practices, or if I am in doubt or uncertain as to whether or not such laboratory 
practices are proper, I will not comply.  In fact, I must report such event to all appropriate members of Management including, 
but not limited to, the Manager, all supervisors and managers with direct line reporting relationship between me and the 
Manager, and the local Quality Assurance representative, excluding such individuals who participated in such perceived 
improper instruction, request, or directive.  In addition, I may contact Corporate Quality Assurance / Ethics Compliance 
Officer(s) for assistance. 
 
The Ethics and Compliance Officers are:  

• Ilona Taunton:  ITaunton@TestAmericaInc.com  (Located in Asheville, NC) 

Office: (828) 258-3746  
Cell: (828) 712-9242 

• Scott Hoatson:  SHoatson@TestAmericaInc.com  (Located in Portland, OR) 

Office: (503) 906-9200 
Cell: (206) 714-2171 

 
I should obtain a ruling, in writing, as to whether such practice is or is not improper and will abide by such ruling.  However, if 
I have not received a timely ruling, or if I believe such ruling is incorrect, I may appeal to the Division Exec VP/COO or 
President/CEO and will abide by such written ruling. 
 
I understand that if my job includes supervisory responsibilities, I shall not instruct, request, or direct any subordinate to 
perform any laboratory practice which is unethical or improper.  Also, I shall not discourage, intimidate, or inhibit an employee 
who may choose to appropriately appeal my supervisory instruction, request, or directive which the employee perceives to be 
improper, nor retaliate against those who do. 
 
 
 
 

Property of TestAmerica 
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TestAmerica Code of Ethical Conduct Agreement 

 
 
I have read and fully understand all provisions of the “Ethics Policy and Code of Ethical Conduct” and realize that even one 
instance of variance from the above Code of Ethical Conduct will result in discipline, up to and including termination of 
employment.  I have also viewed the 2005/2006 Ethics Presentation. 
 
 
 
_______________________ ___________________________________ 
 (Dated) (Employee’s Signature) 
 
 

 ___________________________________ 
       (Print Name) 
 
 
   

 ___________________________________ 
          (If applicable, Employee ID Number) 
  
 
NOTE:  This Ethics Policy and Code of Ethical Conduct must be signed at the time of hire (or within 2 weeks of an employee’s 
initial receipt of this Policy, if later) and re-signed annually.  Such signature is a condition of continued employment.  Failure to 
sign will result in immediate termination of employment. 
 
 
2/06 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Property of TestAmerica 
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Figure 3.0 - TestAmerica Network Organizational Chart 
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Figure 3.1 - Organizational Chart 
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Figure 4 - QA Lines of Authority 
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Figure 5 - Facility Floor Plan 
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Figure 6 - Example Chain of Custody 
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Appendix A - Equipment List 

 
Inst. ID                    Manufacturer           Model#                    Description 

       
Extractions GPC Analytical Bio-

Chemical 
Laboratories 

(ABCL) 

  

  ABCL 1101-9077 Chart Recorder 
  ABCL UVD-1 UV Detector 
  ABCL 601/602 Sample Input Module 
 ASE Dionex ASE 200 PFE 
 N-EVAP 1 Organomation 8125 N-EVAP 
 N-EVAP 2 Organomation 8125 N-EVAP 
 Sonicator 1 Tekmar TM375 Sonicator 
 Sonicator 2 Tekmar TM375 Sonicator 
 Sonicator 3 Tekmar TM375 Sonicator 
 Sonicator 4 Sonics & Materials VC375 Sonicator 
 SPE StepSaver SPE Filtration Set-Up 

 

Fuels GC#2 Hewlett Packard 
OI Analytical 
OI Analytical 

5890 Series II 
4460 A 

MPM-16/ 
MHC-16 

GC/PID/FID 
Purge & Trap 
Autosampler 

 GC#4 Hewlett Packard 
Tekmar/Dohrmann
Tekmar/Dohrmann

5890 Series II 
3100 

14-AA70-100 

GC/PID/FID 
Purge & Trap 
Autosampler 

 GC#6 Hewlett Packard 
Tekmar/Dohrmann
Tekmar/Dohrmann

5890 Series II 
3100 

14-AA70-100 

GC/PID/FID 
Purge & Trap 
Autosampler 

 GC#8 Hewlett Packard 
OI Analytical 
OI Analytical 

5890 Series II 
4460 A 

MPM-16/ 
MHC-16 

GC/PID/FID 
Purge & Trap 
Autosampler 

 GC#10 Hewlett Packard 5890 Series II GC/PID/FID 
  Tekmar/Dohrmann 3100 Purge & Trap 
  Tekmar/Dohrmann 14-AA70-100 Autosampler 
 GC#12 Hewlett Packard 5890 Series II GC/PID/FID 
  OI Analytical 4460A Purge & Trap 
  OI Analytical MPM-16 

/MHC-16 
Autosampler 

 GC#1 Hewlett Packard 5890 Series II GC with dual FID 
Detectors 

 GC#3 Hewlett Packard 5890E GC with dual FID 
Detectors 

 GC#7 Hewlett Packard 5890 Series II GC with dual FID 
Detectors 

 GC#9 Hewlett Packard 6890 Series GC with dual FID 
Detectors 
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Appendix A - Equipment List (continued) 
 

Inst. ID          Manufacturer          Model#                    Description 
 

Organics: 
Chlorinated Pesticides 
PCBs and 

ECD 1 Hewlett 
Packard 

5890 Series II GC with dual ECD 
Detectors 

Chlorinated Herbicides ECD 4 Hewlett 
Packard 

6890 Series GC with dual ECD 
Detectors 

 ECD 6 Hewlett 
Packard 

6890N GC with dual ECD 
Detectors 

      
Volatiles MS-1 Hewlett 

Packard 
Hewlett 
Packard 
Tekmar 
Varian 

5890 Series II 
5970 

LCS2000 
Archon 5100 

GC 
MS Detector 
Concentrator 
Autosampler 

 MS-4 Hewlett 
Packard 
Hewlett 
Packard 
Tekmar 
Varian 

5890 Series II 
5971  

LSC2000 
Archon 5100 

GC 
MS Detector 
Concentrator 
Autosampler 

 MS-5 Hewlett 
Packard 
Hewlett 
Packard 
Tekmar 
Varian 

5890 Series II 
5972 

LCS2000 
Archon 4522 

GC 
MS Detector 
Concentrator 
Autosampler 

 MS-10 Hewlett 
Packard 
Hewlett 
Packard 
Hewlett 
Packard 
Hewlett 
Packard 
Hewlett 
Packard 

5890 Series II 
5970 

G1900-60500 
G1904-60500 
G1907-60500 

GC 
MS Detector 
Concentrator 
Autosampler 

Sample Heater 

 MS-15 Hewlett 
Packard 
Hewlett 
Packard 
Tekmar 
Varian 
Hewlett 
Packard 

6890 Series 
5973 

LCS2000 
14-AA70-100 

59822B 

GC 
MS Detector 
Concentrator 
Autosampler 

Ionization Gauge 
Controller 

 MS-17 Agilent 
Agilent 
Tekmar 
Varian 

6890N 
5975 
3100 

Archon 4522 

GC 
MS Detector 
Concentrator  
Autosampler 
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Semi-Volatiles MS MS-3 Hewlett Packard 
Hewlett Packard

5890 Series II 
5971 

GC 
MS Detector 

 MS-7 Hewlett Packard 
Hewlett Packard

5890 Series II 
5972 

GC 
MS Detector 

 MS-9 Hewlett Packard 
Hewlett Packard

6890 Series  
5973 

GC 
MS Detector 

 MS-11 Hewlett Packard 
Hewlett Packard

6890 Series  
5973 

GC 
MS Detector 

 MS-14 Agilent 
Agilent 

6890 Series 
5973 

GC 
MS Detector 

 MS-16 Agilent 
Agilent 

6890 Series 
5973 

GC 
MS Detector 

Appendix A - Equipment List (continued) 
 

Inst. ID            Manufacturer        Model#                    Description 
 

Inorganics TOC-1 Teledyne Tekmar Apollo 9000 TOC Analyzer 
  Teledyne Tekmar  Autosampler 
  Rosemount 

Dohrman 
 TOC Boat Sampler 

 IC-1 Dionex DX-100 IC 
 IC-2 Dionex DX-500 IC 
 UV-VIS#1 Spectronic 20 Genesys UV-VIS 
 UV-VIS#2 Perkin Elmer Lambda 3B UV-VIS 
 UV-VIS#3 Shimadzu UV160U UV-VIS 
 Lachat Lachat 8000 Flow Analyzer 

  Lachat ASX-500 Autosampler 
 Hach Hach 2100N Turbidimeter 
 pH Accumet  pH Meter 
 TKN Block Digestor A.I. Scientific AIM500-C TKN Block Digestor 
 ICP-1 TJA ICAP 61E 

Purge 
ICP  

 ICP-2 TJA ICAP 61E 
Trace Purge 

ICP 

 CVAF PSA Millennium 
10.0 

CVAF 

 ICP/MS-1 Hewlett 
Packard 

4500 ICP/MS 

 ICP/MS-2 Hewlett 
Packard 

7500 ICP/MS 
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Test Code WDOE/WDOH A2LA NELAP NELAP Navy AK ID MT CO
CA UT

Expiration date: 6/30/2007 8/31/2006 1/31/2007 1/31/2007 6/9/2007 12/26/2006 6/30/2007 4/30/2007 3/31/2007

1658 Herbicides   
524.2 Volatiles     
615 Herb   
8015B TPH-DRO/GRO HW WW HW HW W/S
8021B (BTEX) HW WW,HW HW HW W/S W (BETX)
8021B (MN) HW HW 
8081A Pesticides HW WW,HW HW HW W/S
8082 PCB Aroclors HW WW,HW HW HW W/S W/S 
8082 Mod PCB Only HW WW,HW     
8082 PCB Congeners WW,HW
8151A/8151A Herb HW WW,HW HW HW W/S
8260B VOA Full List HW WW,HW HW HW W/S W/S 
8270C SVOA Full List HW WW, HW HW HW W/S
Acidity-305.1 WW DW,WW WW WW
Acidity-SM2310B WW DW,WW WW WW
Ag ICP 200.7 DW, WW DW, WW WW WW
Ag ICP 6010B HW HW HW HW W/S
Ag ICPMS 200.8 DW, WW DW, WW WW WW
Ag ICPMS 6020 HW HW HW HW W/S
AK 101 AA WW,HW  
AK101 (GRO) WW,HW W/S
AK102 (DRO) WW,HW W/S
AK102 (DRO) SV WW,HW W/S
AK102AA WW,HW  
AK103 (RRO) WW,HW S
AK103AA WW,HW  
Al ICP 200.7 DW, WW DW,WW WW WW
Al ICP 6010B HW HW W/S
Al ICPMS 200.8 DW, WW DW, WW WW WW
Al ICPMS 6020 HW HW W/S
Alkalinity 310.1 WW DW,WW WW WW
Alkalinity-SM2320B DW, WW DW,WW WW WW DW
Ammonia SM4500-N WW DW,WW WW WW
Ammonia-350.3 WW DW,WW,HW WW WW
As ICP 200.7 WW DW,WW WW WW
As ICP 6010B HW HW HW HW W/S W/S 
As ICPMS 200.8 DW, WW DW, WW WW WW DW DW
As ICPMS 6020 HW HW HW HW W/S W/S 
Au ICPMS 200.8   
Au ICP 6020 HW HW
B ICP 200.7 WW DW,WW WW WW
B ICP 6010B HW HW W/S
B ICPMS 200.8 WW DW, WW
B ICPMS 6020 HW HW W/S
Ba ICP 200.7 DW, WW DW,WW WW WW DW
Ba ICP 6010B HW HW HW HW W/S W/S 
Ba ICPMS 200.8 DW, WW DW, WW WW WW DW DW
Ba ICPMS 6020 HW HW HW HW W/S W/S 

1.2  Seattle Accreditations and Method Capabilities
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Test Code WDOE/WDOH A2LA NELAP NELAP Navy AK ID MT CO
CA UT

Expiration date: 6/30/2007 8/31/2006 1/31/2007 1/31/2007 6/9/2007 12/26/2006 6/30/2007 4/30/2007 3/31/2007

Be ICP 200.7 DW, WW DW,WW WW WW DW
Be ICP 6010B HW HW HW HW W/S
Be ICPMS 200.8 DW, WW DW, WW WW WW DW DW
Be ICPMS 6020 HW HW HW HW W/S
BOD SM5210  
BOD405.1/5210B WW DW,WW WW WW
CBOD405.1/5210B WW DW,WW WW WW
Bromide-300.0 WW,HW WW,HW WW WW   
Bromide-SM4110B WW WW
Bromide-9056 HW HW   
Ca ICP 200.7 DW,WW DW,WW WW WW DW
Ca ICP 6010B HW HW W/S
Ca ICPMS 200.8 WW DW, WW
Ca ICPMS 6020 HW HW W/S
Cd ICP 200.7 DW, WW DW,WW WW WW DW
Cd ICP 6010B HW HW HW HW W/S W/S 
Cd ICPMS 200.8 DW, WW DW, WW WW WW DW DW
Cd ICPMS 6020 HW HW HW HW W/S W/S 
Chloride-300.0 DW,WW,HW DW,WW, HW WW WW W
Chloride-SM4110B DW, WW DW, WW
Chloride-9056 HW HW W
Cl Residual SM4500CL G DW, WW DW,WW WW WW
Cl Residual-330.5 DW, WW DW,WW WW WW
Co ICP 200.7 WW DW,WW WW WW
Co ICP 6010B HW HW HW HW W/S
Co ICPMS 200.8 WW DW, WW WW WW
Co ICPMS 6020 HW HW HW HW W/S
COD SM5220D WW DW,WW WW WW
COD-410.4 WW DW,WW WW WW
Color-110.2 WW DW,WW WW WW
Color-SM2120B DW, WW DW,WW WW WW
Conductivity-120.1 DW,WW DW,WW WW WW
Conductivity-9050A WW WW
Conductivity-SM2510B DW,WW,HW DW,WW,HW WW WW DW
Corrosivity (coupon)   
Corrosivity-9040B  HW HW
Corrosivity-9045C  HW HW
CNAMEN335.14500CNG DW,WW WW WW
Cr ICP 200.7 DW, WW DW,WW WW WW DW
Cr ICP 6010B HW HW HW HW W/S W/S 
Cr ICPMS 200.8 DW, WW DW, WW WW WW DW DW
Cr ICPMS 6020 HW HW HW HW W/S W/S 
Cr6, Solid 3060A/7196A HW HW HW S
Cr6, Solid 3060A/6010B HW HW
Cr6, EPA 7195   
Cr6, Aqueous 7196A HW DW,WW HW HW W
Cr6, Aqueous SM3500Cr WW DW,WW WW WW

1.2  Seattle Accreditations and Method Capabilities
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Test Code WDOE/WDOH A2LA NELAP NELAP Navy AK ID MT CO
CA UT

Expiration date: 6/30/2007 8/31/2006 1/31/2007 1/31/2007 6/9/2007 12/26/2006 6/30/2007 4/30/2007 3/31/2007

Cu ICP 200.7 DW, WW DW,WW WW WW  
Cu ICP 6010B HW HW HW HW W/S
Cu ICPMS 200.8 DW, WW DW, WW WW WW DW DW
Cu ICPMS 6020 HW HW HW HW W/S
Cyanide - SM4500CN E DW, WW DW,WW WW WW DW DW
Cyanide WAD 4500CN-I WW DW,WW  
Cyanide, Amen-SM4500-CN G WW DW,WW WW WW  
Cyanide, Amen-9010C HW
Cyanide, Amen-335.1 WW DW,WW WW WW
Cyanide, Total-335.2/335.4 DW,WW DW,WW WW WW
Cyanide, Total-9010A   
Cyanide, Total-9010C HW W
Cyanide, Total-9013  HW
Cyanide, Amen-9012 HW
Cyanide, Total-9014 HW HW HW HW
Dioxane WW,HW
DO-360.1/4500-O G WW DW,WW WW WW
DO-360.2/4500-O BC WW DW,WW WW WW
DOC-415.1/SM5310B WW DW,WW  
EDB/DBCP-8011 HW WW,HW HW HW
EOX-9023  
EPA 1631 Modified
EPA 608 NPDES WW WW WW WW
EPA 615 Modified
EPA 624 NPDES WW WW WW WW
EPA 625 NPDES WW WW WW WW
FC MF-SM9222 DW, WW DW,WW WW WW
FC MPN-SM9221 DW, WW DW,WW, HW (9221E) WW WW
Fe ICP 200.7 DW, WW DW,WW WW WW
Fe ICP 6010B HW HW W/S
Fe ICPMS 200.8 WW DW, WW
Fe ICPMS 6020 HW HW W/S
Fe(+3)6010BSM3500FeD WW DW,WW
Ferrous Iron WW DW,WW
Fluoride-300.0 DW,WW,HW DW, WW,HW WW WW W DW DW
Fluoride-SM4110B DW,WW DW,WW
Fluoride-9056 HW HW HW HW W
Fluoride-340.2 WW WW HW HW
Fluoride-SM4500-F C DW,WW DW,WW WW WW  
GCMS-SIM PAH HW HW W/S
Hardness SM2340B DW, WW DW,WW WW WW
Hardness-SM2340C WW DW,WW WW WW
Hardness-130.2 WW DW,WW WW WW
Hg Total 7470/7471 HW HW HW HW W/S
Hg Total CVAA 245.1 DW, WW DW,WW WW WW DW DW
Hg Total SM3112B DW, WW DW,WW WW WW   

1.2  Seattle Accreditations and Method Capabilities
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Test Code WDOE/WDOH A2LA NELAP NELAP Navy AK ID MT CO
CA UT

Expiration date: 6/30/2007 8/31/2006 1/31/2007 1/31/2007 6/9/2007 12/26/2006 6/30/2007 4/30/2007 3/31/2007

K ICP 200.7 WW DW,WW WW WW
K ICP 6010B HW HW W/S
K ICPMS 200.8 WW DW, WW
K ICPMS 6020 HW HW W/S
Li ICPMS 200.8   
Li ICPMS 6020 HW HW
MBAS-425.1 WW DW,WW WW WW
MBAS-SM5540C DW,WW DW,WW WW WW
Mg ICP 200.7 DW,WW DW,WW WW WW
Mg ICP 6010B HW HW W/S
Mg ICPMS 200.8 WW DW, WW
Mg ICPMS 6020 HW HW W/S
Mn ICP 200.7 DW, WW DW,WW WW WW
Mn ICP 6010B HW HW W/S
Mn ICPMS 200.8 DW, WW DW, WW WW WW
Mn ICPMS 6020 HW HW W/S
Mo ICP 200.7 WW DW,WW WW WW
Mo ICP 6010B HW HW HW HW
Mo ICPMS 200.8 WW DW, WW WW WW
Mo ICPMS 6020 HW HW HW HW
MT - EPH WW,HW X
MT - VPH WW,HW X
MTCA-EPH HW WW,HW
MTCA-VPH HW WW,HW
MTTPH-Dext WW,HW
MTTPH-G WW,HW (as Gx)
Na Total ICP 200.7 DW, WW DW,WW WW WW DW
Na Total ICP 6010B HW HW W/S
Na Total ICPMS 200.8 WW DW, WW
Na Total ICPMS 6020 HW HW W/S
Ni Total ICP 200.7 DW, WW DW,WW WW WW DW  
Ni Total ICP 6010B HW HW HW HW W/S W/S 
Ni Total ICPMS 200.8 DW, WW DW, WW WW WW DW DW
Ni Total ICPMS 6020 HW HW HW HW W/S W/S 
Nitrate-300.0 DW,WW,HW DW,WW,HW WW WW W DW DW
Nitrate-SM4110B DW, WW DW, WW  
Nitrate-353.2 WW DW,WW WW WW W   
Nitrate-9056 HW HW   W   
Nitrite-300.0 DW,WW,HW DW,WW,HW WW WW W DW DW
Nitrite-353.2 WW DW,WW WW WW W   
Nitrite-SM4110B DW, WW DW, WW  
Nitrite-9056 HW HW   W   
NO2-NO3 353.2 WW DW,WW,HW WW WW
NO2-NO3 SM4500NO3 I  DW,WW   
NWTPH-Dx HW (and 8015) WW,HW
NWTPH-Gx HW (and 8015) WW,HW
NWTPH-HCID  WW,HW

1.2  Seattle Accreditations and Method Capabilities
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Test Code WDOE/WDOH A2LA NELAP NELAP Navy AK ID MT CO
CA UT

Expiration date: 6/30/2007 8/31/2006 1/31/2007 1/31/2007 6/9/2007 12/26/2006 6/30/2007 4/30/2007 3/31/2007

O&G FOG WW WW
O&G-1664 HEM Only WW DW,WW WW WW
O&G-1664 HEM/SGT WW WW WW
O&G-1664 SGT Only WW WW WW
O&G-9071A HW(as 9070A)
O&G-9071A w/SGT HW
Orthophospate-300.0      
Orthophospate-9056 HW HW  W
Orthophospate-SM4110B WW WW  W
Orthophosphate 365.2 WW DW,WW WW WW
P Soluble 365.2 WW
P Total Color 365.2 WW DW,WW WW WW
P Total ICP 200.7 WW DW,WW
P Total ICP 6010B
Paint Filter-9095 HW HW
Pb Total ICP 200.7 WW DW,WW WW WW
Pb Total ICP 6010B HW HW HW HW W/S W/S 
Pb Total ICPMS 200.8 DW, WW DW, WW WW WW DW DW
Pb Total ICPMS 6020 HW HW HW HW W/S W/S 
pH-150.1 DW, WW DW,WW WW WW DW
pH-SM4500H+B WW WW
pH-9040B HW HW HW HW
pH-9045 HW HW HW HW
pH-9045B HW(as 9045C)
Phenols-420.1 WW DW,WW WW WW
Phenols-9065 HW HW
Phos-Ortho SM4500-P DW,WW DW,WW WW WW
Phos-Total SM4500-P WW DW,WW WW WW
Plate Count-SM9215 DW,WW DW,WW WW WW
Reactive Sulfide    
Salinity-SM2520B WW DW,WW
Sb Total ICP 200.7 WW DW,WW WW WW
Sb Total ICP 6010B HW HW HW HW W/S
Sb Total ICPMS 200.8 DW,WW DW, WW   DW DW
Sb Total ICPMS 6020 HW HW HW HW W/S
Se Total ICP 200.7 WW DW,WW WW WW
Se Total ICP 6010B HW HW HW HW W/S
Se Total ICPMS 200.8 DW,WW DW, WW WW WW DW DW
Se Total ICPMS 6020 HW HW HW HW W/S
Si ICP 200.7  DW(200.8also)WW WW WW
Si ICP 6010B HW(6020 also)
SiO2 Colorimetric DW,WW (as SM4500-Si D) DW,WW WW WW DW

1.2  Seattle Accreditations and Method Capabilities
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Test Code WDOE/WDOH A2LA NELAP NELAP Navy AK ID MT CO
CA UT

Expiration date: 6/30/2007 8/31/2006 1/31/2007 1/31/2007 6/9/2007 12/26/2006 6/30/2007 4/30/2007 3/31/2007

Sn TCLP ICPMS 6020
Sn Total ICP 200.7 WW DW, WW WW WW
Sn Total ICP 6010B HW HW W/S
Sn Total ICP 200.8 WW DW, WW
Sn Total ICP 6020 HW HW W/S
Solids, Sttbl-160.5 DW,WW WW WW
Solids, Sttbl-SM2540F WW WW
Solids, TDS-160.1 WW DW,WW WW WW
Solids, TDS-SM2540C DW,WW DW,WW WW WW
Solids, Total-160.3 WW DW,WW WW WW
Solids, Total-SM2540B WW DW,WW WW WW
Solids, TSS-160.2 WW DW, WW WW WW
Solids, TSS-SM2540D WW DW,WW WW WW
Solids, TVS-160.4 WW DW,WW WW WW
Solids, TVS-SM2540E WW DW,WW
Sp. Gravity D287
Sp. Gravity-SM2710F
SPLP Extraction HW HW HW 
Sr ICPMS 200.8 WW DW,WW
Sr ICPMS 6020 HW HW W/S
STLC Extraction HW HW 
Sulfate-300.0 DW,WW,HW DW,WW,HW WW WW W
Sulfate-9056 HW HW   W
Sulfate-SM4110B  DW,WW
Sulfide-376.1 WW DW,WW WW WW
Sulfide-376.2 WW DW,WW WW WW
Sulfide-9030B HW HW
Sulfide-9034 HW HW
Sulfite-377.1 WW DW,WW
TC MF-SM9222 DW,WW WW, DW (9222B) WW WW
TC MPN-SM9221 DW,WW WW, DW & HW WW WW
TC P/A-SM9223 DW (colilert&colisure) DW,WW (colilert&colisure)
TCLP Extraction  HW
TCLP/ZHE Extraction  HW HW HW 
Th Total ICPMS 6020 DW,WW
Ti Total ICP 200.7 WW DW,WW   
Ti Total ICP 6010B HW HW W/S
Ti Total ICPMS 200.8 WW DW, WW
Ti Total ICPMS 6020 HW HW W/S
TKN-351.2 WW DW,WW WW WW
TKN-SM4500Norg D WW DW,WW
Tl Total ICP 200.7 WW DW,WW WW WW
Tl Total ICP 6010B HW HW HW HW W/S
Tl Total ICPMS 200.8 DW,WW DW, WW WW WW DW DW
Tl Total ICPMS 6020 HW HW HW HW W/S

1.2  Seattle Accreditations and Method Capabilities
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Test Code WDOE/WDOH A2LA NELAP NELAP Navy AK ID MT CO
CA UT

Expiration date: 6/30/2007 8/31/2006 1/31/2007 1/31/2007 6/9/2007 12/26/2006 6/30/2007 4/30/2007 3/31/2007

TOC (4) EPA 9060 HW HW
TOC,415.1 5310B DW,WW DW,WW WW WW  DW
TOX - SM 5320B     
TOX-9020  
TOX-9020B  
Turbidity180.1/2130B DW,WW DW,WW WW WW DW
TX-9076   
U 200.8 DW,WW  
U ICPMS 6020 HW HW
V Total ICP 200.7 WW DW,WW WW WW
V Total ICP 6010B HW HW HW HW W/S W/S 
V Total ICPMS 200.8 WW DW, WW WW WW
V Total ICPMS 6020 HW HW HW HW W/S W/S 
Zn Total ICP 200.7 DW,WW DW,WW WW WW
Zn Total ICP 6010B HW HW HW HW W/S
Zn Total ICPMS 200.8 DW,WW DW, WW WW WW
Zn Total ICPMS 6020 HW HW HW HW W/S
Zr Total ICP 6010B

W = water
S = solid
DW/PW = drinking water
WW/NonPotable = wastewater
HW = Hazardous Waste (not aqueous)

1.2  Seattle Accreditations and Method Capabilities
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Appendix C - SOP Summary and Link to NELAC Standard   

 .   

SOP No. Title  NELAC Link 
    
B-SOP-CP01-06 Internal Investigation of Potential Data Discrepancies and Determination for Data Recall  Section 5.4.9 

Section 5.4.15 
B-SOP-DII-001 Data Integrity and Ethical Practices Policy  Section 5.5.2.7 

B-SOP-DII-002 Proper Manual Integration Procedures  Section 5.5.2.7 

B-SOP-DII-003 Basic Employee Training  Section 5.5.2.6 

B-SOP-DII-006 Internal and External Monitoring Systems  Section 5.5.2.7 

B-SOP-EXT-001 Preparation of Soils and Solids for Semi-Volatile Analysis by EPA 3550B (Sonication)  Appendix D1 

B-SOP-EXT-002 Waste Extraction Test (WET) California Environmental Health Standards 66261.126  Appendix D1 

B-SOP-EXT-003 Preparation of Liquids for Semi-Volatile Analysis by EPA 3520C Liquid/Liquid Extraction 
  

 Appendix D1 

B-SOP-EXT-004 Standard Operating Procedure:  Toxicity Characteristic Leaching Procedure (TCLP), EPA 1311  Appendix D1 

B-SOP-EXT-005 N-Hexane Extractable Material (HEM) and Silica Gel Treated N-Hexane Extractable Material (SGT-HEM) 
in Soil, Sludge and Sediment Samples by EPA 9071B Mod  

 Appendix D1 

B-SOP-EXT-006 Preparation of Solids for Semi-Volatile Analysis by EPA 3540C Liquid/Solid Extraction  Appendix D1 

B-SOP-EXT-007 Preparation of Liquids for Semi-Volatile Analysis by EPA 3510C Liquid/Liquid Extraction  Appendix D1 

B-SOP-EXT-010 Oil and Grease by EPA 1664, N-Hexane Extractable Material (HEM) and Silica Gel Treated N-Hexane 
Extractable Material (SGT-HEM)  

 Appendix D1 

B-SOP-EXT-011 Chlorinated Herbicides:  Preparation of Waters, Soils and Wastes By EPA 8151A  Appendix D1 

B-SOP-EXT-012 Aliphatic/Aromatic Fractionation Procedure by Column Chromatography  Appendix D1 

B-SOP-EXT-013 Standard Operating Procedure for WTPH and NWHCID for Soils and Solids  Appendix D1 

B-SOP-EXT-014 Preparation of Wipes for PCB Analysis by EPA 8082  Appendix D1 

B-SOP-EXT-015 EPA 3580A:  Waste Dilutions  Appendix D1 

B-SOP-EXT-016 EPA Method 3665A:  PCB Acid Clean Up Procedure  Appendix D1 

B-SOP-EXT-017 Silica Gel/Acid Cleanup  Appendix D1 

B-SOP-EXT-018 Preparation of Solids for Semi-Volatile Analysis by Pressurized Fluid Extraction (EPA 3545)  Appendix D1 

B-SOP-EXT-019 Florisil Cartridge Cleanup of Extracts for Pesticide Analysis  Appendix D1 

B-SOP-EXT-020 Homogenization and Subsampling of Laboratory Samples  Appendix D1 

B-SOP-EXT-022 Extraction of PCBs in Aqueous Samples Using a Micro-Extraction Technique Followed by Gas 
Chromatography Analysis Utilizing an Electron Capture Detector (EPA 8082 Modified) 

 Appendix D1 
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Appendix C - SOP Summary and Link to NELAC Standard   

 .   

SOP No. Title  NELAC Link 
    
B-SOP-EXT-023 Extraction of Chlorinated Pesticides in Aqueous Samples Using a Micro-Extraction Technique Followed 

by Gas Chromatography Analysis Utilizing an Electron Capture Detector (EPA 8081A Modified) 
 Appendix D1 

B-SOP-EXT-024 Extraction of TPH in Aqueous Samples Using a Micro-Extraction Technique Followed by Gas 
Chromatography Analysis Utilizing a Flame Ionization Detector (AK102/103) 

 Appendix D1 

B-SOP-FLS-004 Measurement of Gasoline Range Hydrocarbons (GRO) by Gas Chromatography FID/PID (GC FID/PID) in 
Series:  AK 101 

  

B-SOP-FLS-005 Measurement of Aliphatic and Aromatic Hydrocarbons in Residual Range Organics (RRO) by Gas 
Chromatography/FID (GC/FID):  AK 102 

  

B-SOP-FLS-006 Measurement of Volatile Organics Compounds in Gasoline by Gas Chromatography PID (GC/PID):  EPA 
8021B 

 Appendix D1 

B-SOP-FLS-007 
 

Determination of Gasoline Range Hydrocarbons (GRO) by Gas Chromatography (GC) with FID/PID 
Detection 

 Appendix D1 

B-SOP-FLS-008 Method for the Determination of Volatile Petroleum Hydrocarbons (VPH):  Washington VPH   

B-SOP-FLS-009 Semi-Volatile Hydrocarbons By GC/FID  Appendix D1 

B-SOP-FLS-010 Semi-Volatile Hydrocarbon Analysis by Washington EPH   

B-SOP-FLS-011 Semi-Volatile Hydrocarbon Analysis by Montana EPH   

B-SOP-FLS-012 Method for the Determination of Volatile Petroleum Hydrocarbons (VPH):  Montana VPH   

B-SOP-FLS-013 Operation of the ToxiRAE PID for the Prescreening of Soil Samples for Gas/BTEX Analysis   

B-SOP-FLS-014 Operation of the Tekmar 3100/AQUA Tek 70 P/T Autosamplers for the Determination of Volatile Organic 
Compounds and Gasoline Range Hydrocarbons by GC/FID/PID 

  

B-SOP-ISG-001 Information Systems Hardware Audits  Section 5.4.12 

B-SOP-ISG-002 Software Validation and Control  Section 5.4.12 

B-SOP-ISG-003 Storage and Security of Computer Programs and Electronic Data  Section 5.4.12 

B-SOP-ISG-004 Software Installation and Configuration  Section 5.4.12 

B-SOP-MIC-001 Preparation of Culture Media  Section 5.5.6, 
Appendix D3 

B-SOP-MIC-002 Heterotrophic Plate Count -  SM 9215 (Pour Plate Method)  Appendix D3 

B-SOP-MIC-003 Colilert P/A and Colisure P/A - SM 9223 Presence/Absence Coliform Test  Appendix D3 

B-SOP-MIC-004 Membrane Filter (MF) Technique for Total Coliforms in Water (SM 9222B)  Appendix D3 

B-SOP-MIC-005 Membrane Filter (MF) Technique for Fecal Coliforms in Water (SM 9222D)  Appendix D3 

B-SOP-MIC-006 Multiple Tube Fermentation Technique (MPN) for Total Coliforms (SM 9221B)  Appendix D3 
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Appendix C - SOP Summary and Link to NELAC Standard   
 .   

SOP No. Title  NELAC Link 
    
B-SOP-MIC-007 Multiple Tube Fermentation (MPN) Technique for Fecal Coliforms and Escherichia Coli (SM 9221E, 

9221F) 
 Appendix D3 

B-SOP-MIC-008 Soil and Compost Extraction for MPN Analysis  Appendix D3 

B-SOP-MIC-009 Salmonella in Composts  Appendix D3 

B-SOP-MIC-010 Microbiology - Specific QA/QC  Section 5.7.1(c) 
Appendix D3 

B-SOP-MTL-001 Mercury in Water by EPA 245.1 and 7470A, and Solid Matrices by EPA 7471A  Manual Cold Vapor 
Technique (CVAA) 

 Section 5.5.6, 
Appendix D1 

B-SOP-MTL-002 Determination of Total and Dissolved Trace Elements in Liquids, Solids and Wastes - EPA 200.7 and 
6010B  (Inductively Coupled Plasma) 

 Section 5.5.6, 
Appendix D1 

B-SOP-MTL-003 Determination of Total and Dissolved Trace Elements in Liquids, Solids, and Wastes - EPA 200.8 and 
6020 (Inductively Coupled Plasma Mass Spectroscopy) 

 Section 5.5.6, 
Appendix D1 

B-SOP-MTL-004 Acid Digestion for Total Recoverable or Dissolved Metals for Analysis by ICP or ICPMS (EPA 3005A)  Appendix D1 

B-SOP-MTL-006 Strong Acid Digestion of Solid Samples for Recoverable Metals for Analysis by ICP or ICPMS (EPA 
3050B) 

 Appendix D1 

B-SOP-MTL-007 Acid Digestion of Aqueous Samples for Total Metals for Analysis by ICPMS (EPA 3020A)  Appendix D1 

B-SOP-MTL-008 Acid Digestion of Aqueous Samples for Total Metals for Analysis by ICP and ICPMS (EPA 3010A)  Appendix D1 

B-SOP-MTL-009 Preparation of Aqueous Samples for Dissolved, Suspended, Total and Total Recoverable Metals (EPA 
200.7) 

 Appendix D1 

B-SOP-MTL-010 Acid Digestion of Biological Tissues for Total Recoverable Metals Determination EPA 200.3  Appendix D1 

B-SOP-MTL-011 Preparation of Aqueous Samples for Dissolved and Total Recoverable Metals (EPA 200.8)  Appendix D1 

B-SOP-MTL-012 Alkaline Digestion of Soil, Sediments and Solids for Hexavalent Chromium (EPA 3060A)   Appendix D1 

B-SOP-ORG-001 Analysis of Volatile Organic Compounds by Method 8260B Utilizing Purge and Trap Gas 
Chromatographic/Mass Spectrometry 

 Section 5.5.6, 
Appendix D1 

B-SOP-ORG-002 Analysis of Semi-Volatile Organic Compounds by Method 8270C Utilizing Gas Chromatography/Mass 
Spectrometry 

 Section 5.5.6, 
Appendix D1 

B-SOP-ORG-003 Analysis of Chlorinated Pesticides by Method 8081A Utilizing Gas Chromatography with an Electron 
Capture Detection (GC/ECD) 

 Section 5.5.6, 
Appendix D1 

B-SOP-ORG-004 Analysis of Chlorinated Herbicides by Method 8151A Utilizing Gas Chromatography with an Electron 
Capture Detection (GC/ECD) 

 Section 5.5.6, 
Appendix D1 

B-SOP-ORG-005 Analysis of Polychlorinated Biphenyls (PCBs) by Method 8082 Utilizing Gas Chromatography with an 
Electron Capture Detection (GC/ECD) 

 Section 5.5.6, 
Appendix D1 

B-SOP-ORG-007 Analysis of Volatile Organic Compounds by Method 624 Utilizing Purge and Trap Gas 
Chromatographic/Mass Spectrometry 

 Section 5.5.6, 
Appendix D1 

B-SOP-ORG-008 Analysis of Organochlorine Pesticides and PCBs by Method 608 Utilizing Gas Chromatography with an 
Electron Capture Detection (GC/ECD) 

 Section 5.5.6, 
Appendix D1 

B-SOP-ORG-009 Analysis of Semi-Volatile Organic Compounds by Method 625 Utilizing Gas Chromatography/Mass 
Spectrometry 

 Section 5.5.6, 
Appendix D1 

B-SOP-ORG-012 Measurement of 1,4-Dioxane in Aqueous Samples by GC/MS-SIM  Section 5.5.6, 
Appendix D1 

B-SOP-ORG-013 Measurement of Semi-Volatile Organic Compounds By Gas Chromatography/Mass Spectrometry using 
Selected Ion Monitoring (Method 8270C Modified) 

 Section 5.5.6, 
Appendix D1 
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Appendix C - SOP Summary and Link to NELAC Standard   

 .   

SOP No. Title  NELAC Link 
    
B-SOP-ORG-014 Measurement of EBD and DBCP in Aqueous Matrices Utilizing Micro-extraction and Gas 

Chromatography with an Electron Capture Detector (GC/ECD) 
 Section 5.5.6, 

Appendix D1 

B-SOP-ORG-015 Measurement of Semi-Volatile Organic Compounds By Gas Chromatography/Mass Spectrometry using 
High Volume Injection (Method 8270C Modified) 

 Section 5.5.6, 
Appendix D1 

B-SOP-PMG-001 Project Management Roles and Responsibilities  Section 5.4.2.3, 
5.4.8 

B-SOP-PMG-002 Contingency Analysis  Section 5.4.5 

B-SOP-PMG-003 Correcting Defective Reports and Issuing Amended Reports  Section 5.5.10 

B-SOP-QAG-001 Control of the Laboratory's Quality System Documents  Section 5.4.3 

B-SOP-QAG-003 Audits and Proficiency Testing  Section 5.4.2.6   5.4.13

B-SOP-QAG-004 Determining and Verifying Method Detection Limits (MDL) and Establishing Method Reporting Limits 
(MRL) 

 Section 5.5.4 
Appendix D 1.4 

B-SOP-QAG-005 Formatting and Writing of Standard Operating Procedures  Section 5.5.4.1 

B-SOP-QAG-006 Archiving and Control of Analytical Data and Laboratory Documents  Section 5.4.12 

B-SOP-QAG-007 QC Protocol for Preparation Batch Processing  Appendix D1 

B-SOP-QAG-009 Measurement Traceability and the Selection and Purchasing of Services and Materials  Section 5.5.6, 5.5.9, 
5.4.6 

B-SOP-QAG-010 Non-Conformances:  Data Qualifiers, Non-Conformance Reports, Corrective Action Reports, Case 
Narratives and Root Cause Investigations  
 

 Section 5.4.9, 5.4.10 

B-SOP-QAG-011 Preparation of Data Deliverable Packages  5.5.10 

B-SOP-QAG-012 Manual Integration  Section 5.5.2.7 

B-SOP-QAG-013 Mint Miner  Section 5.4.2.6  5.5.2.7

B-SOP-QAG-014 Protocol for Resolving Anomalous Situations  Section 5.4.9,  
5.5.8 

B-SOP-QAG-015 Monthly QA Reports and Annual Management Review of the Quality System  Section 5.4.14 

B-SOP-QAG-016 Client Confidentiality and Information Security  Section 5.4.1 

B-SOP-QAG-017 Qualifying Subcontractors  Section 5.4.5 

B-SOP-QAG-018 Training of Technical Staff  Section 5.5.2.6 

B-SOP-QAG-019 Application of Control Limits and Use of Control Charts  Section 5.5.9 

B-SOP-QAG-020 Ethical Conduct and Conflict of Interest Training  Section 5.5.2.7 

B-SOP-QAG-021 Preventive Actions Including Instrument Maintenance and Demonstrations of Analytical Control  Section 5.4.11 
Appendix D1 



Quality Assurance Manual 
Revision 14.3: August 2006 

Page 66 of 71 
Uncontrolled Copy 

 

 

 

 
Appendix C - SOP Summary and Link to NELAC Standard   

 .   

SOP No. Title  NELAC Link 
    
B-SOP-QAG-022 Measurement Uncertainty  Section 5.5.10 

B-SOP-QAG-023 Data Review and Reporting of Analytical Results  Section 5.4.2.6   5.10.4

B-SOP-QAG-024 Documentation Entry and Error Correction  Section 5.5.9 

B-SOP-QAG-025 Stop Work and Subsequent Return to Production   

B-SOP-QAG-026 Accomplishing Effective Preventive Actions with Management of Change Systems  5.4.11 

B-SOP-SPL-001 Class 1 Weight Calibration, Balance Calibration and Daily Balance Calibration Checks  Section 5.5.6. 

B-SOP-SPL-002 Glassware Washing Procedures - Organic, Inorganic and Microbiological Sample Preparation  Appendix D 1.6 

B-SOP-SPL-003 Percent Solids Determination (CLP SOW ILM05.2 Exhibit D Part F)   

B-SOP-SPL-004 Monitoring of the Temperature of Refrigerated Storage Units and Calibrating Laboratory Thermometers  Section 5..5.6, 5.5.8 

B-SOP-SPL-005 Sample Control and Storage  Section 5.5.8, 5.4.12 

B-SOP-SPL-006 Sample Disposal  Section 5.5.8 

B-SOP-SPL-007 Sample Container Preparation  Section 5.5.8 

B-SOP-SPL-008 Sample Log-in Using Element  Section 5.5.8, 5.4.12 

B-SOP-SPL-009 Monitoring Refrigerated Storage Units for Background Contamination  Section 5.5.8 

B-SOP-SPL-010 Building Security  Section 5.4.12 

B-SOP-SPL-011 Use of Radalert  Section 5.5.8 

B-SOP-SPL-012 Legal and Internal Chain-of-Custody Protocols  Section 5.5.8 

B-SOP-SPL-013 Handling, Storing, Safeguarding, Transporting, and Disposing of Foreign and Regulated Domestic Soils 
Samples and Associated Aqueous Residues 

  

B-SOP-WET-001 Monitoring of the Laboratory Deionized Water System  Appendix D 1.4 

B-SOP-WET-002 Determination of Fractional Organic Carbon (FOC) in Soils and Sediments   

B-SOP-WET-003 Determination of Alkalinity by Titration (EPA 310.1 and SM 2320B)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-004 Analysis of Anions by Ion Chromatography (EPA 300.0, EPA 9056 and SM 4110B)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-007 Acidity as CaCO3 in Water by Titration (EPA Method 305.1 and SM 2310B)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-009 Determination of Ammonia-Nitrogen in Water (EPA 350.3 and SM 4500-NH3 D)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-010 Determination of Total and Amenable Cyanide (EPA 335.1, EPA 335.2, SW-846 9010C and SM 4500-
CN C/D/E/G Modified for Midi-Distillation; EPA 335.4 Modified for Manual Colorimetric Finish; and 
SW-846 9013 and 9014) 

 Section 5.5.6, 
Appendix D1 

B-SOP-WET-011 Determination of Fluoride in Water (EPA 340.2 and SM 4500-F-C_  Section 5.5.6, 
Appendix D1 

B-SOP-WET-012 Hardness in Water by Calculation (SM 2340B)  Section 5.5.6, 
Appendix D1 
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Appendix C - SOP Summary and Link to NELAC Standard   

 .   

SOP No. Title  NELAC Link 
    
B-SOP-WET-013 Determination of pH in Water, Soil and Wastes (EPA 150.1 and 9045C and SM 4500-H+)  Section 5.5.6, 

Appendix D1 
B-SOP-WET-015 Biological Oxygen Demand (EPA 405.1 and SM 5210B)  Section 5.5.6, 

Appendix D1 
B-SOP-WET-016 Measurement of Total Solids (TS) and Total Volatile Solids (TVS) in Water and Wastes (EPA 

160.3/160.4 and SM 2540B/E) 
 Section 5.5.6, 

Appendix D1 

B-SOP-WET-017 Measurement of  Total Suspended Solids (TSS or Non-filterable Residue) and Volatile Suspended Solids 
(VSS) in Water and Wastewater (EPA 160.2 /160.4 and SM 2540D/E) 

 Section 5.5.6, 
Appendix D1 

B-SOP-WET-018 Measurement of Total Dissolved Solids (TDS or Filterable Residue) in Water and Wastewater (EPA 
160.1 and SM 2540C) 

 Section 5.5.6, 
Appendix D1 

B-SOP-WET-019 Determination of Dissolved Oxygen in Water by Membrane Electrode (EPA 360.1 and SM 4500-O G)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-020 Determination of Chemical Oxygen Demand (COD) in Water (EPA 410.4 and SM 5220 D)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-021 Determination of Color By Visual Comparison (EPA 110.2 and SM 2120B)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-022 Specific Conductivity (EPA 120.1, 9050 and SM 2510B)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-023 Determination of Total and Dissolved Organic Carbon in Water and Wastewater (EPA 415.1, SW-846 
9060A and SM 5310B) 

 Section 5.5.6, 
Appendix D1 

B-SOP-WET-024 Turbidity in Water and Wastewater: (EPA 180.1 and SM 2130B)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-025 Determination of Settable Solids (EPA 160.5 and SM 2540F)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-026 Determination of Nitrate-Nitrite in Water (EPA 353.2 and SM 4500-NO3 I)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-027 Determination of Ortho-Phosphate and Total Phosphorous in Water (EPA 365.2 and SM 4500-P E)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-028 Determination of Chlorine, Total Residual (EPA 330.5 and SM 4500-CL G)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-029 Determination of Anionic Surfactants as MBAS (EPA 425.1 and SM 5540C)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-032 Determination of Phenolic Materials in Water and Wastewater (EPA 420.1)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-033 Determination of Sulfide in Water and Wastewater by Titration (EPA 376.1)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-034 Determination of Carbon Dioxide in Water and Wastewater by Titration (SM 4500-CO2 C)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-035 Determination of Sulfide in Water and Wastewater (EPA 376.2)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-036 Determination of Sulfite in Water and Wastewater (EPA 377.1)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-037 Determination of Salinity in Water, Wastewater and Soils (SM 2520B)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-038 Determination of Hexavalent Chromium in Water, Wastewater and Alkaline Extractions (EPA 7196A, 
and 3060A and SM 3500-Cr B) 

 Section 5.5.6, 
Appendix D1 

B-SOP-WET-039 Determination of Ferrous and Ferric Iron in Water and Wastewater (SM 3500-Fe B Modified)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-040 Determination of Total Sulfides by Distillation and Titration (EPA 9030B/376.1)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-041 Determining the Volumetric Accuracy of Centrifuge Tubes and Other Non-Class A Graduated Devices  Section 5.5.6, 
Appendix D1 

B-SOP-WET-044 Mechanical Pipette  and Dispenser Calibration Checks  Section 5.5.6 

B-SOP-WET-045 Colorimetric Determination of Dissolved Silica (EPA 370.1 and SM 4500SiO2 D)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-047 Paint Filter Liquids Test (EPA 9095A)   
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Appendix C - SOP Summary and Link to NELAC Standard   
 .   

SOP No. Title  NELAC Link 
    
B-SOP-WET-051 Measurement of Dissolved Oxygen in Aqueous Samples by Winkler Titration (EPA 360.2)  Section 5.5.6, 

Appendix D1 
B-SOP-WET-052  Measurement of EDTA Hardness in Aqueous Samples by EPA Method 130.2  Section 5.5.6, 

Appendix D1 
B-SOP-WET-053 Determination of Chlorophyll A in Water:  SM 10200H  Section 5.5.6, 

Appendix D1 
B-SOP-WET-056 Spectrophotometer Wavelength Verification and Performance Evaluation  Section 5.5.9 

B-SOP-WET-057 Measurement of Weak Acid Dissociable (WAD) Cyanide in Aqueous Samples (SM 4500-CN I)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-058 Total Kjeldahl Nitrogen in Water and Soil by Block Digestion (EPA 351.2, 351.4 and SM 4500-Norg D)  Section 5.5.6, 
Appendix D1 

B-SOP-WET-059 Measurement of Total Organic Carbon (TOC) in Solid Samples  Section 5.5.6, 
Appendix D1 
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Appendix D 
SAMPLE CONTAINER AND PRESERVATIVE GUIDE 

Waste Water / Surface Water/Groundwater 
 

 METHOD CONTAINE
R 

VOLUME PRESERVATIVE HOLDING 
TIME 

 
Volatile Organic Chemistry 

VPH - Gasoline1 8015B/Gx/VPH/GRO glass w/septum 2 x 40 ml vials Cool 4°C,  HCL pH<2 14 days 
Gasoline/BTEXMN/MTBE 8015B/Gx/GRO/ 8021B glass w/septum 2 x 40 ml vials Cool 4°C,  HCL pH<2 14 days 
Halocarbons 601 / 8021B glass w/septum 2 x 40 ml vials Cool 4°C 4, HCL pH<2 14 days2 
Aromatics 602 / 8021B glass w/septum 2 x 40 ml vials Cool 4°C 4,  HCL pH<2 14 days2 
Purgeables 624 9 / 8260 B 9 glass w/septum 2 x 40 ml vials Cool 4°C 4,  HCL pH<2 14 days2 
Alcohols or Glycols 8015B mod. glass w/septum 2 x 40 ml vials Cool 4°C ,  HCL pH<2 14 days 
C1-C6 gases (methane, 
ethane, ethane, etc.) 

RSK 175 glass w/septum 2 x 40 ml vials Cool 4°C ,  HCL pH<2 14 days 

 
Semivolatile Organic Chemistry 

EPH – Diesel and Heavy Oil3 8015B/Dx/EPH/DRO glass-amber 1 L Cool 4°C 7 days6/406 

Semivolatiles (BNAs) 625 / 8270C glass-amber 1 L Cool 4°C 7 days6/406 

Organochlorine Pesticides 
&/or PCBs 

608 / 8081A /or  8082 glass-amber 1 L Cool 4°C 7 days6/406 

Phosphorous Pesticides 614 / 8141 glass-amber 1 L Cool 4°C 7 days6/406 

Herbicides 615 / 8151A glass-amber 1 L Cool 4°C 7 days6/406 

Polynuclear Aromatics 8310/8270C glass-amber 1 L Cool 4°C 7 days6/406 

Total Recoverable Petroleum 
Hydrocarbons/HEM/O&G 

1664/418.1/413.2 glass-amber  1 L Cool 4°C, HCL pH<2 28 days 

 
Organic Chemistry 

Total Organic Carbon 415.1 / 9060 glass-amber 
w/septum 

250 ml  Cool 4°C, HCl or 
H2SO4 to pH<2 

28 days 

Total Organic Halides (TOX) 9020B glass-amber 500 ml Cool 4°C, H2SO4 
pH<2 

28 days 

 
Metal Analyses8 

Mercury 245.1 / 7471A poly 500 ml HNO3 to pH<2 28 days 
Low level Mercury 1631 Teflon 500 ml HNO3 to pH<2  
Chromium VI 7196A/7195 poly 500 ml Cool 4°C  24 hrs. 

Ferrous Iron SM 3500 Fe D poly 500 ml Cool 4°C 24 hrs./6 
months 

Other Metals (not speciated) 200 / 6000B / 7000A poly 500 ml HNO3 to pH<2 6 months 
 
 

1 Volatile Petroleum Hydrocarbons 
2 Holding time for 600 series methods not preserved with HCl is 7 days (3 days if acrolein is included.) 
3 Extractable Petroleum Hydrocarbons 
4 If chlorinated, add sodium thiosulfate before acidification. 
5 If chlorinated, add ascorbic acid or sodium thiosulfate before acidification. 
6 Holding Times shown are days until extraction/days after extraction to analysis.  
  HCL preserved NWTPH-Dx, -EPH, MT-EPH and AK102 have a 14/40 hold. 
7 If chlorinated, add sodium sulfite before acidification to pH<2 with HCl. 
8 Dissolved metals should be field-filtered through 0.45micron filter, prior to preservation. 
9 An additional unpreserved VOA must be used for 2-CVE, Acrolein, and/or Acrylonitrile (the holding time for 8260B is 7 days) 
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Appendix D 

SAMPLE CONTAINER AND PRESERVATIVE GUIDE 
 

 METHOD CONTAINE
R 

VOLUME PRESERVATIVE HOLDING 
TIME 

 
Inorganic & Wet Chemistry  

Alkalinity SM 2320B/310.1 poly or glass 500 ml Cool 4°C 14 days 

BOD 405.1 poly 1 L Cool 4°C 48 hours 

COD 410.4 poly or glass 500 ml Cool 4°C, H2SO4 to pH<2 28 days 

Chloride 300.0 poly or glass 500 ml None 28 days 
Chlorine Residual SM 4500G/330.5 poly or glass 500 ml None, do not expose to sunlight Immediate 
Chlorophyll-a SM 10200H Amber glass  1 L Filter, Freeze filter 24 hours 
Cyanide SM 4500/9010/335 poly or glass 1 L Cool 4°C, NaOH to pH>12 14 days 

Flashpoint 1010 poly or glass 100 ml Cool 4°C NA 

Fluoride 300.0/340.2 poly  500 ml None 28 days 
Hardness SM 2340B/130.2 poly or glass 100 ml HNO3 to pH<2 6 months 
MBAS (Surfactants) SM 5540C/425.1 poly or glass 500 ml Cool 4°C 48 hours 

Nitrogen, Ammonia  350.2/350.3 poly or glass 500 ml Cool 4°C, H2SO4 to pH<2 28 days 

Nitrogen, Nitrate + 
Nitrite  

353.2 poly or glass 500 ml Cool 4°C, H2SO4 to pH<2 28 days 

Nitrogen, Nitrate or 
Nitrite  

300.0 poly or glass 500 ml Cool 4°C 48 hours 

Nitrogen, Total 
Kjeldahl  

351.2/351.3/351.4 poly or glass 500 ml Cool 4°C, H2SO4 to pH<2 28 days 

Nitrogen , Total SM4500N poly or glass 500 ml Cool 4°C, H2SO4 to pH<2 28 days 

O&G/HEM/TRPH 1664/413/418.1 glass-amber 1 L Cool 4°C, HCl to pH<2 28 days 

Ortho Phosphate 300.0 poly or glass 500 ml Cool 4°C, Field-Filtered 48 hours 

Phenols 9065/420.1 glass-amber 500 ml Cool 4°C, H2SO4 to pH<2 28 days 

Phosphorous 365.3/6010B poly or glass 500 ml Cool 4°C, H2SO4 / HNO3 to pH<2 28 days 

pH 150.1/9045C poly or glass 500 ml None Immediate 
Solids (TDS, TSS, TS, 
TVS) 

160.1/160.2/160.3/ 
160.4 

poly or glass 500 ml Cool 4°C 7 days 

Settleable Solids (SS) 160.5 poly or glass 250 ml Cool 4°C 48 hours 

Specific Conductance SM 
2510B/120.1/9050 

poly or glass 500 ml Cool 4°C 28 days 

Specific Gravity SM 2710F poly or glass 500 ml None NA 
Sulfate 300.0 poly or glass 500 ml Cool 4°C 28 days 

Sulfide 9030/376.1/376.2 poly or glass 500 ml Cool 4°C, Zn Acetate+NaOH pH>9 7 days 

Tannins and Lignins SM 5550 B poly or glass 500 ml Cool 4°C 48 hours 

TOC 9060/415.1 glass w/septum 250 ml Cool 4°C, HCl or H2SO4 to pH<2 28 days 

Turbidity 180.1 poly or glass 100 ml Cool 4°C 48 hours 
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Appendix D 

SAMPLE CONTAINER AND PRESERVATIVE GUIDE 
 

Microbiological Chemistry 
Total Coliform /E.coli 
(P/A) 

SM 9223 poly or glass 120 ml Cool 4°C 30 hours 

Total & Fecal Coliforms SM 
9221/9222/9223 

Sterilized poly 
or glass 

120 ml Cool 4°C + Sodium Thiosulfate1 8 hours 

Heterotrophic Plate 
Count 

SM 9215B Sterilized poly 
or glass 

120 ml Cool 4°C + Sodium Thiosulfate1 8 hours 

Fecal Streptococcus SM 9230B Sterilized poly 
or glass 

120 ml Cool 4°C + Sodium Thiosulfate1 8 hours 

 

 

1If chlorinated, add 0.6g Ascorbic Acid 
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1.0 INTRODUCTION 

Pacific Groundwater Group (PGG) has prepared 
this Sampling, Analysis and Quality Assurance 
Project Plan (SAP/QAPP) for Grant County 
Public Works and the City of Ephrata in accor-
dance with Chapter 173-340 (820 and 830) 
Washington Administrative Code (WAC) for 
cleanup under the Model Toxics Control Act 
(MTCA), Chapter 70.105D RCW. 

The investigative work associated with this 
SAP/QAPP is scheduled to begin during the 
summer of 2007 and is part of the Remedial In-
vestigation and Feasibility Study (RI/FS) for the 
Ephrata Landfill (“Landfill” or “Site”). The 
RI/FS work is being performed to evaluate 
Landfill cleanup requirements in accordance 
with WAC 173-340 as described in the RI/FS 
Work Plan (PGG and Parametrix, 2006).  

This SAP/QAPP covers investigative work un-
der Task 6, Pumping Groundwater from the 
Hole, as described in the RI/FS Work Plan. 
Separate SAP/QAPP plans will be prepared for 
Task 2 - Investigate Extent of Contamination 
from Drums and Tasks 3 and 4 - Explore for 
Other Contamination Sources and Delineate 
Groundwater Contamination. 

2.0 PURPOSE AND OBJEC-
TIVES 

The purpose of this plan is to present field and 
analytical procedures which will be used during 
extraction of groundwater from well EW-1. The 
objective for extracting groundwater from EW-1 
includes interim action and remedial investiga-
tion elements.  Pumping will lower the water 
table and thus reduce leaching of refuse from the 
original landfill to groundwater. Changes in wa-
ter level and chemistry over time will be used to 
interpret the connectivity of water in the Hole to 
other waters and contamination sources. 

This plan presents field observation and sam-
pling procedures, analytical methods, and data 

evaluation techniques to be implemented during 
the investigation. 

The plan also identifies data quality objectives 
for the investigation, and presents the data gen-
eration, assessment and validation procedures so 
that the collected data will achieve its planned 
quality assurance/quality control (QA/QC) per-
formance criteria. 

This SAP/QAPP has been prepared to be consis-
tent with requirements in the Washington Ad-
ministrative Code WAC 173-340-820 and -830. 

3.0 PROJECT ORGANIZATION 
AND MANAGEMENT 

The following project organization and man-
agement elements describe project role and re-
sponsibilities, documentation, and reporting re-
quirements.  

3.1    PROJECT ORGANIZATION 

The project team is formed by members of Grant 
County, City of Ephrata and their consultants, 
Washington State Department of Ecology (Ecol-
ogy), Pacific Groundwater Group (PGG), and 
Parametrix, Inc.  PGG will subcontract for labo-
ratory services related to the investigative work. 

The project Site is currently owned and operated 
by Grant County.  Derek Pohle is the project 
manager for Grant County.  The County will 
make arrangements for Site access and provide 
electrical power to the pump if line power is 
used. 

The project Site was formerly owned and oper-
ated by the City of Ephrata.  Wes Crago is the 
City Manager and project manager for the City 
of Ephrata’s role on this project. The City has 
retained ENSR (formerly The RETEC Group, 
Inc.) to consult regarding environmental 
cleanup.  Halah Voges is the project manager for 
ENSR.   
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Ecology is the lead regulatory agency for the 
project. Cole Carter is Ecology’s site manager 
providing regulatory oversight and approvals. 

Parametrix is the County’s engineering consult-
ant, with Dwight Miller the project manager and 
Steve Emge the project engineer for this task.  
Parametrix designed the evaporation pond that 
will be used to dispose of water and will partici-
pate in pumping and conveyance of the water. 

The primary consultants for the investigative 
work presented in this plan will be PGG.  PGG 
personnel will be responsible for field activities, 
data collection, data management, and reporting.  
The key PGG staff who will be involved in the 
investigative work are: 

• Charles Ellingson, LG, LHG; Project Man-
ager 

• Dawn Chapel, LG; Assistant Project Manger, 
Field Manager, Project QA/QC Manager. 

• Jeff Witter; Field and Analysis Support 

• Wayne Rennick; GIS Specialist 

• Janet Knox, LG, regulatory consultant and 
senior review 

3.2    SPECIAL TRAINING AND 
CERTIFICATION 

All personnel conducting field activities will 
comply with Washington Industrial Safety and 
Health Act per Chapter 49.17 RCW. 

All laboratory services will be performed by labs 
accredited by the Washington State Department 
of Ecology. 

Work will be conducted or guided by hydro-
geologists and engineers licensed in the State of 
Washington. 

3.3    DOCUMENTATION AND RE-
CORDS 

The following data management tools will be 
used to archive data collected during pumping of 
groundwater from the Hole: 

• All groundwater quality data will be im-
ported into the existing groundwater data-
base. 

• Field logs and sampling forms documenting 
field activities and other key observations 
will be copied and kept on file. 

• All monitored pumping rates and aquifer 
drawdown data will be input into an MS Ex-
cel spreadsheet. Plots of drawdown over 
time will be prepared and analyzed. 

Pacific Groundwater Group performs daily 
backups and monthly archiving of networked 
hard drive contents at its Eastlake office.  In ad-
dition, project directories will be backed-up to 
compact disks weekly. 

3.4    REPORTING 

Following completion of pumping groundwater 
from the Hole, PGG will prepare a technical re-
port including: 

• Summary of field activities completed. 

• Assessment of the connectivity of groundwa-
ter in the Hole to other aquifers and potential 
contaminant pathways.  

• Summary of field and laboratory analytical 
results, with comparison to relevant regula-
tory criteria, and a review of quality assur-
ance/quality control measures. 

To the extent available, these data will be in-
cluded in the technical memorandum to be pro-
duced after completion of the initial remedial 
investigation tasks.  It will also be included in 
the RI/FS report. 
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All data will be submitted to Ecology in both 
printed and digital format in accordance with 
WAC 173-340-840(5). Digital data submittal to 
Ecology will be through Ecology’s Environ-
mental Information Management (EIM) data-
base. 

4.0 BACKGROUND 

This section provides a brief overview of the 
Site hydrogeology and groundwater quality and 
rationale for pumping groundwater from EW-1. 
A Site map with the location of key features is 
shown in Figure 1. 

4.1    HYDROGEOLOGY AND 
GROUNDWATER QUALITY 

Two basalt aquifers and an outwash aquifer are 
currently monitored at the Ephrata Landfill.  The 
Roza and Interflow aquifers occur in permeable 
weathered zones within the upper parts of the 
Wanapum Basalt and the Outwash aquifer oc-
curs in the saturated sands and gravel that over-
lie the basalt. The basalt surface outcrops in the 
northern part of the site and is buried by a pro-
gressively thicker sequence of outwash sand and 
gravel towards the east, west and south in the 
direction of the bedrock slope. The Outwash 
aquifer is not saturated along most of the north-
ern portion of the Landfill; except for a known 
low spot in the surface of the basalt below the 
original landfill known as “the Hole”. The 
groundwater flow direction in all aquifers is gen-
erally to the south. 

Routine groundwater monitoring indicates that 
the Roza aquifer and limited areas of groundwa-
ter within the Outwash and Interflow aquifers 
are contaminated with inorganic and organic 
contaminants.  Potential sources of contamina-
tion include contaminant migration from the 
unlined original landfill, the buried drums at the 
northern end of the original landfill, and other 
unidentified sources in the northwest corner of 
the Site near the current shop (Figure 1).   

The hydrogeology and current understanding of 
the extent of contamination at the Ephrata Land-
fill are discussed in detail in the RI/FS Work 
Plan (PGG and Parametrix, 2006). 

4.1.1    The Hole (EW-1) 

The Hole is a 20-ft depression in the basalt sur-
face beneath the original landfill (Figure 1). Ex-
traction well EW-1 was installed near the center 
of the Hole in the fall of 2000 (PGG, 2000). The 
well log for EW-1 is provided in Appendix A 
and indicates about 58 feet of refuse mixed with 
gravel, cobbles and sand before encountering the 
basalt surface at the bottom of the depression.  
Routine water level measurements indicate the 
lower 5 to 7 feet of soil/refuse within this de-
pression is saturated with groundwater.  EW-1 is 
screened within the saturated portion from 55.6 
to 60.2 feet below ground surface (bgs). Ground-
water sampling of EW-1 in 2001 (PGG, 2002) 
indicates the aquifer contains high concentra-
tions of leachate indicator parameters (e.g., total 
dissolved solids (TDS), chloride, sulfate, iron, 
manganese, and sodium) as well as elevated 
concentrations of volatile organic compounds 
(VOCs).   

The objective for extracting groundwater from 
the Hole (EW-1) is to lower the water table at 
the bottom of the refuse in the Hole and thus 
reduce leaching of refuse to groundwater. The 
Roza aquifer is stratigraphically below the satu-
rated outwash/refuse in the Hole, and the two 
zones are separated by an aquitard. Data col-
lected during the extraction will be used to 
monitor drawdown in water levels and to inves-
tigate the hydraulic connection between the 
Roza aquifer and the water in the Hole and pos-
sible pathways of contamination. 

4.1.2    Contaminants of Concern  

The Site contaminants of concern (COCs) are 
based on site history and include: 

• Volatile organic compounds 

• Semi-volatile organic compounds 

• Inorganic compounds and metals 
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Table 1 lists the Site COCs and other geochemi-
cal indicator parameters that will be analyzed 
during pumping of groundwater from the Hole.  
A constituent is listed as a COC if it continues to 
exceed either State Groundwater Contaminant 
Levels (GWCL) from WAC 173-200 or MTCA-
B groundwater clean up levels from WAC 173-
340 during routine quarterly monitoring (see the 
Work Plan for details on COC development). 

5.0 PROCEDURES FOR 
PUMPING GROUNDWA-
TER FROM THE HOLE 

EW-1 will be equipped with a dedicated Grund-
fos Redi-Flo3 pump and discharge tubing. The 
pump will be powered with either a diesel gen-
erator or from a power line extended from the 
main shop area. The pump will be set at the bot-
tom of the well within the screened zone and 
will be instrumented with a flow sleeve to keep 
pump motor cool at low flow rates.  The pump 
will have an automatic shut off should water 
levels drop below the pump intake.  The pump 
will be programmed to turn back on after a 
specified period to allow recovery (e.g.120 min-
utes).  The recovery time will be assessed during 
the first extraction period. The pump discharge 
line will be equipped with an inline Proteus flow 
meter switch (or equivalent) capable of measur-
ing flow rates from about 0.5 to 5 gallons per 
minute (gpm) and equipped with a totalizer for 
keeping track of cumulative volumes. The flow 
meter will be equipped with a relay switch to 
shut down the pump should the flow rate exceed 
1 gpm.  An attempt will be made to extract water 
at a constant, sustainable rate. 

The pump discharge line will be flange-
connected to 2-inch HDPE discharge tubing.  
The 2-inch HDPE discharge tubing will run ap-
proximately 1500 feet along the ground surface 
to the lined evaporation pond which will be con-
structed and sited along the south west corner of 
the original landfill (Figure 1).  The evaporation 
pond is designed by Parametrix to accommodate 
a discharge of 1 gpm. 

During most of the extraction operation period 
discharge to the pond will be via the discharge 
pipe.  However, the discharge line may need to 
be broken or moved during landfill capping op-
erations.  During these times a storage tank will 
be used to store, transport, and discharge the 
extracted groundwater to the pond by County 
personnel.  

5.1    PUMPING SCHEDULE 

The groundwater pumping schedule takes ad-
vantage of the high evaporation rates in the sum-
mer time for disposal purposes. Groundwater 
will be pumped continuously for approximately 
3 months each year during spring (mid-March to 
mid-June) with summer months (July-August) 
reserved for pond evaporation. Modification 
may be made to this schedule after one season of 
operation if warranted. The pumping schedule 
will repeat each year until water treatment and 
disposal are no longer feasible. At the end of 
each pumping schedule the discharge lines will 
be drained to prevent the lines from freezing 
during the winter months.  

A constant pumping rate of 1 gpm will be used 
during extraction (about 1440 gallons per day).  
This rate is based on a pilot pumping test of 
EW-1 in 2001 (PGG, 2002) which indicates the 
maximum flow rate sustainable by EW-1 would 
be about 1 to 2 gpm. The low pumping rate also 
allows for easy disposal to the evaporation pond. 

The extraction system and evaporation pond is 
currently scheduled to be built and ready for op-
eration by mid to late October 2007.  Prelimi-
nary pumping to check system performance is 
tentatively scheduled for late October or early 
November. The first 3-month spring pumping 
schedule will initiate in 2008. 

5.2    MONITORING DISCHARGE 
AND WATER LEVELS 

An inline flow meter capable of measuring flow 
rates from about 0.5 to 5 gpm and equipped with 
a totalizer for keeping track of cumulative vol-



 

FINAL GW FROM HOLE SAP-QAPP/EPHRATA LANDFILL 5  
AUGUST 2007 

umes will be used to monitor discharge rates and 
total volumetric discharge (gallons) from EW-1. 
Flow meter readings (rates and total volume) 
will be recorded in daily field logs by County 
personnel during the 3-month extraction period.  
PGG will train County personnel in meter read-
ings and record keeping procedures. 

EW-1 and two Roza aquifer wells (EW-2, MW-
3b, or MW-9b) will be equipped with dedicated 
transducers and data loggers for continuous 
measurements of water levels during the extrac-
tion period.  Well logs for these wells are pro-
vided in Appendix A. If new shallow monitor-
ing wells are constructed in any of the explora-
tory borings during the source area investigation 
(see PGG, 2007), then at least one of these new 
wells will also be instrumented with a trans-
ducer. Data loggers will be programmed by 
PGG staff to collect water levels approximately 
every 1 hour.  Data loggers will be downloaded 
by PGG personnel during each groundwater 
sampling event (see below) and at the end of the 
extraction period.  Hand measured water levels 
will also be collected from other nearby moni-
toring wells during each sampling event.  Based 
on previous testing (PGG, 2002), pumping water 
from the Hole is not expected to influence Roza 
aquifer water levels. 

6.0 GROUNDWATER SAM-
PLING  

The following sections describe the groundwater 
sampling schedule, procedures and parameters 
to be analyzed for groundwater extracted from 
the hole. 

6.1    GROUNDWATER SAMPLING 
SCHEDULE  

A minimum of 10 sampling events over the 
three month extraction period will occur. Sam-
ples will be collected frequently (approximately 
every 5 days) at the start of the period and de-
crease to every 20 days by the end of the period 
(Table 2).  The sampling schedule may change 

if water quality parameters show large fluctua-
tions in concentrations between sampling events.  

The sampling schedule will begin when the sys-
tem begins full operation in the spring of 2008.  

6.2    GROUNDWATER SAMPLING 
PROCEDURE 

All samples will be collected from a port at or 
near the EW-1 wellhead.  For each groundwater 
sample collected, PGG will: 

1. Calibrate all field instruments in accor-
dance with manufacturer’s guidelines. 

2. Measure and record the following pa-
rameters on sampling form (copy of 
sampling form provided in Appendix 
B). 

• Depth to Water 

• pH 

• Electrical Conductivity 

• Temperature 

• Dissolved Oxygen  

• Redox Potential  

• Sulfide  

• Totalizer reading with date and time  

Redox, DO, pH, and EC will be meas-
ured with a flow through cell using a 
multi probe meter such as YSI®556 
Multi-Probe System.  Sulfide will be 
measured with field colorimetric test 
kits.  Depth to water will be measured 
with the County’s electronic sounder. 

3. Collect samples of water for analysis of 
COCs and geochemical indicator pa-
rameters in Table 1.   For the first sam-
pling event, PGG will also collect sam-
ples for water treatment parameters 
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(Table 1).  For all subsequent sampling 
events, PGG will collect samples for 
COCs and geochemical indicators only.  

Collect samples in a manner that mini-
mizes contact of the samples with air.  
Collect samples in the following order: 
volatile organic compounds, other or-
ganics, and then inorganic constituents.  
Hands and clothing shall be clean when 
sampling.  Clean, disposable, latex 
gloves shall be worn when filling bottles 
for trace organic analyses.  Follow indi-
vidual sample container requirements 
for sample collection, handling, preser-
vation, and shipment.   Sample contain-
ers for volatile organic analyses should 
contain no bubbles (head space) after 
filling.  

4. Samples for dissolved metals analysis 
will be filtered in the field using a 0.45 
micron in-line filter.  The filtration shall 
be recorded on the sampling form, the 
metals bottle, and the chain of custody 
form.  

5. Record sample identification data on 
container, on the sampling form, and on 
the sample chain of custody record.  The 
sample label shall include at least the 
following information: 

• Project name and number 

• Name of collector 

• Date and time of collection 

• Place of collection 

• The sample designation which shall 
be the well number (EW-1) 

• Presence of any preservative or fil-
tration 

• Place samples in a cooler at ap-
proximately 4 degrees C with suffi-
cient chemical ice to retain a cold 
temperature for 24 hours. 

6. Samples will be shipped to the labora-
tory in a sealed cooler accompanied by 
Chain-of-Custody forms and any other 
pertinent shipping/sampling documenta-
tion.  One Chain-of-Custody form will 
be used per laboratory shipment.   

6.3    PARAMETERS AND ANA-
LYTICAL METHODS 

The analytical parameters to be tested for by the 
lab for each sampling event will include COCs 
and geochemical indicator parameters (Table 1).  
Water treatment parameters will be sampled 
only once (from both EW-1 and EW-2).  Water 
treatment parameters will be collected during the 
first sampling event associated with the first ex-
traction period. For all subsequent extraction 
periods, all sampling events will be for COCs 
and geochemical indicator parameters. 

Laboratory methods acceptable for analysis of 
samples are to be among those described in EPA 
publication number SW-846, Test Methods for 
Evaluating Solid Waste Physical Chemical 
Methods; EPA-600/4-91-010, Test Methods for 
Determination of Metals in Environmental Sam-
ples; or EPA-600/4-79-010, Test Methods for 
Chemical Analysis of Water and Wastes.   

All laboratory analyses will be completed by 
Analytical Resource, Inc (ARI) in Tukwila, 
Washington or their subcontractor. ARI is an 
accredited laboratory in accordance with WAC 
173-50. Target practical quantification limits 
(PQLs), or reporting limits (RLs), for relatively 
simple groundwater matrices will be sufficiently 
low to allow site data to be compared to the 
MTCA groundwater cleanup levels (WAC 173-
340) for COCs as listed in Table 1.  However, 
PQLs will vary between samples and analytical 
methods, therefore no guarantee can be made 
that all PQLs will be below all cleanup levels. 

7.0 HEALTH AND SAFETY 

The Health and Safety Plan (HSP) developed for 
the Ephrata Landfill Remedial Investigation 
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Task 3 and Task 4 covers any potential hazards 
that may be encountered during the groundwater 
sampling field work associated with this plan 
(PGG, 2007).  A copy of the RI HSP is provided 
as an attachment for reference. 

8.0 QUALITY ASSURANCE 
AND QUALITY CONTROL 

The following sections describe the quality as-
surance/quality control (QA/QC) measures to be 
preformed during the investigative work.  

8.1    FIELD QUALITY CONTROL 

Field QA/QC samples will consist of a field du-
plicate, field matrix spike/matrix spike dupli-
cates, and trip blanks. The QA/QC field sam-
pling methods are described below. 

• One duplicate will be collected during the 
first sampling event following the procedures 
for groundwater sampling described above. 
Field duplicates for the remaining nine 
events will not be collected.  

• A field matrix spike and matrix spike dupli-
cate will be collected during each sampling 
event. Three sets of samples will be collected 
from a given location, one labeled with the 
identification for the original analysis, one 
labeled with the identification and suffix “-
MS” and the final labeled with the identifica-
tion and suffix “-MSD”. The laboratory will 
analyze the three samples and will perform 
matrix spike and matrix spike duplicate 
analyses on the two extra sets of samples.  

• A laboratory trip blank will be provided for 
each sampling event by the laboratory in or-
der to assess cross contamination during 
transport. The laboratory will prepare 40-ml 
VOC containers with laboratory supplied soil 
or water for transport with the clean bottles 
from the lab to the field and back to the lab. 
The analytical laboratory will analyze the trip 
blank for the presence of volatile organic 
compounds. 

Target acceptance criteria will be in accordance 
with the Contract Laboratory Program National 
Functional Guidelines or analytical lab guide-
lines. 

8.2    LABORATORY QUALITY 
CONTROL 

ARI will perform the water analyses. ARI is ac-
credited in accordance with WAC 173-50 and 
will follow their standard QA protocol during 
analysis of water samples. Appendix C contains 
ARI Quality Assurance Manual which contains 
the following information: 

• Summary of lab requirements for field sam-
ple containers, preservatives, and holding 
times. 

• Quality control and calibration procedures; 
and 

• Data management 

8.3    QUALITY ASSURANCE  
OBJECTIVES 

Quality assurance objectives for analytical data 
are usually expressed in terms of bias and preci-
sion. The investigation data will be evaluated 
using the parameters discussed below.  

Bias. A matrix spike is prepared by adding a 
known amount of a pure compound to the envi-
ronmental sample. A blank spike is prepared by 
adding a known amount of a pure compound to a 
laboratory-prepared blank sample. The spikes 
check for analytical interferences. The calcu-
lated percent recovery of the spike is taken as a 
measure of the bias of the total analytical 
method. When there is no change in volume due 
to the spike, percent recovery is calculated as 
follows: 

T
XOPR 100)( ×−

=  

Where: 
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PR = percent recovery 

O = measured value of analyte concentration 
after addition of spike 

X = measured value of analyte concentration in 
the sample before the spike is added 

T = value of the spike 

Tolerance limits for the acceptable percent re-
covery of matrix spikes and blank spikes are 
established by the lab in accordance with CLP 
Guidelines.  

Precision. Laboratory replicates are used to in-
dicate precision. Laboratory replicates are ali-
quots made in the laboratory of the same sample 
and each aliquot is treated the same throughout 
the analytical method. The percent difference 
between the values of the replicates, as calcu-
lated below, is taken as a measure of the preci-
sion of the analytical method. 

( )
( )21

21 1002
DD

DDRPD
+

×−×
=  

Where: 

RPD = relative percent difference 

D1 = first aliquot value 

D2 = second aliquot (replicate) value 

If the precision values for the laboratory repli-
cate are outside the laboratory tolerance limit, 
the laboratory should recheck the calculations 
and/or identify the problem. Reanalysis may be 
required. If the precision values for either the 
laboratory replicate or field duplicate are outside 
the tolerance limit, sample results associated 
with the out-of-control precision results may be 
qualified at the time of validation. 

8.4    LABORATORY DATA REVIEW 

Analytical data will be evaluated by PGG’s pro-
ject QA/QC manager with respect to the re-

quirements of the project as specified herein. 
The manager will evaluate the data following 
Level III data-validation guidelines. These 
guidelines require the lab to report method 
blank, matrix spike and lab replicate results, but 
not raw data or instrument-calibration informa-
tion. These guidelines are found in the CLP 
Guidelines. 

8.5    FIELD INSTRUMENT QUALITY 
CONTROL 

All field instruments will be operated and cali-
brated in accordance with manufacturer guide-
lines and documented on field and sampling 
forms.  
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Table 1. Contaminants of Concern and Other Analytical Parameters (Groundwater Extracted from Hole)

Contaminants of Concern 
Organic Parameters Analysis Method MTCA-B Levels  (ug/L) Lab Reporting Limits (ug/L)
1,2-Dichloroethane (EDC) 8260B 0.48 0.2
1,1-Dichloroethane 8260B 800 0.2
Chloroethane 8260B 15 0.2
Tetrachloroethene (PCE) 8260B 0.081 0.2
Trichloroethene (TCE) 8260B 0.11 0.2
1,1-Dichloroethene 8260B 0.073 0.02
cis-1,2-Dichloroethene 8260B 80 0.2
trans-1,2-Dichloroethene 8260B 160 0.2
Vinyl Chloride 8260B 0.029 0.02
Chloromethane 8260B 3.4 0.2
Dichloromethane (Methylene Chloride) 8260B 5.8 0.2
Trichlorofluoromethane 8260B 2400 0.2
1,2-Dichloropropane 8260B 0.64 0.2
Benzene 8260B 0.8 0.2
Toluene 8260B 640 0.2
Ethylbenzene 8260B 800 0.2
Xylene (m, p, o) 8260B 1600 0.2
1,2-Dichlorobenzene 8260B 720 0.2
1,4-Dichlorobenzene 8260B 1.8 0.2
Bis(2-ethylhexyl) Phthalate 8270B 6.3 1
Inorganic Parameters Analysis Method MTCA-B Levels  (ug/L) Lab Reporting Limits (ug/L)
Chloride 325.2 NA 1000
Sulfate 375.2 NA 2000
Total Dissolved Solids (TDS) 160.1 NA 10000
Nitrate 353.2 NA 10
Metals Analysis Method MTCA-B Levels  (ug/L) Lab Reporting Limits (ug/L)
Arsenic, Dissolved 200.8 0.058 0.04
Iron, Dissolved 6010B NA 50
Manganese, Dissolved 6010B 2200.00 50

Geochemcial Indicators Analysis Method
Alkalinity (CaCO3) 2320B
Total Dissolved Solids 160.1
Chloride 325.2
Magnesium 6010B
Sulfate 375.2
Calcium 6010B
Potasium 6010B
Sodium 6010B
Total Organic Carbon 415.1

Water Treatment Parameters  (One sampling event only) Analysis Method
Biological Oxygen Demand (BOD5) 405.1
Metals, as both total and dissolved metals   200.8/6010B
Pesticides/Herbicides1 8081A
Aldehydes2 8315A
Total phosphorus and ortho-phosphorus 365.2
1 specifically including aldrin, chlordane, DDE, DDT, Dieldrin, Lindane, Heptachlor, and hydrazine
2 including acetaldehyde and formaldehyde

Field Parameters 
Odor (qualitative)
Dissolved Oxygen
Redox Potential
Sulfide (including H2S)
Temperature
Electrical Conductivity
pH
Static Water Level
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APPENDIX A 
WELL LOGS 
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APPENDIX B 
SAMPLING FORMS 
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APPENDIX C 
ARI QUALITY ASSURANCE MANUAL 
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 Pacific Groundwater Group Page 1 of 5 
 
 HEALTH AND SAFETY PLAN 

Ephrata Landfill, Ephrata, Washington 
  
 Revised:8/1/07     
Job No. JE0714a 
  
Name of Site: Ephrata Landfill, property owner is Grant County 
  
Address of Site: 4002 Road 13 NW, Ephrata, WA 98823 

 
  
  
Client: Grant County 

 
Site Contact: (509) 754-6082 Derek Pohle or Janice Goeden 

(509) 754-4319 Ephrata Landfill 
 

Site Activities Planned: Soil Sampling by backhoe and borings; installing monitoring wells and collecting groundwater samples 
      
 Activity Location  

 Date 
Soil sampling in test pits NW corner of Ephrata landfill August 13-24, 2007
Soil sampling from borings NW corner of Ephrata landfill Sept. 10-20, 2007
Install and sample groundwater monitoring wells Ephrata landfill Sept. 20-30, 2007
   

 
Estimation of Direct Exposure Hazard to Pacific Groundwater Group Personnel 

High___                       Medium_X__                      Low_ ___                      None___ 
 
Physical Description of the Facility (attach map): 

parking lot and dirt/gravel roads; flat and/or hilly area of covered refuse 
 
Operational Description of the Facility:  

delivery of refuse by medium-sized and large-sized trucks; gently rolling to flat topography  
 
Site Status      
 
 Active            Inactive       Abandoned   Unknown  
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HAZARD ASSESSMENT 

Chemical State: Liquid   Solid    Gas    Unknown    Other    
 In soil In soil    
Chemical Characteristics:      
 Corrosive    Flammable      Toxic    Volatile     Inert   Other    
     
List the Chemicals of Concern:     

 
Chemical Name 

 Physical/Chemical 
 Characteristics 

 Regulatory
 Standards 

 
 Exposure Routes/Symptoms

1,2-Dichloroethane (EDC) Colorless liquid with a 
pleasant, chloroform-like 
odor.  

OSHA PEL = TWA 
50 ppm, C 100 ppm 

Exposure Routes  
inhalation, ingestion, skin absorption, 
skin and/or eye contact  

Symptoms  
Irritation eyes, corneal opacity; central 
nervous system depression; nausea, 
vomiting; dermatitis; liver, kidney, 
cardiovascular system damage; 
[potential occupational carcinogen]  

1,1-Dichloroethane Colorless, oily liquid with a 
chloroform-like odor.  

OSHA PEL = TWA 
100 ppm 

Exposure Routes  
inhalation, ingestion, skin and/or eye 
contact  

Symptoms  
Irritation skin; central nervous system 
depression; liver, kidney, lung damage

Chloroethane Colorless gas or liquid 
(below 54°F) with a 
pungent, ether-like odor.  

OSHA PEL = TWA 
1000 ppm 

Exposure Routes  
inhalation, skin absorption (liquid), 
ingestion (liquid), skin and/or eye 
contact  

Symptoms  
Incoordination, inebriation; abdominal 
cramps; cardiac arrhythmias, cardiac 
arrest; liver, kidney damage 

Tetrachloroethene (PCE) Colorless liquid with a mild, 
chloroform-like odor.  

OSHA PEL = TWA 
100 ppm, C 200 ppm

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Irritation eyes, skin, nose, throat, 
respiratory system; nausea; flush face, 
neck; dizziness, incoordination; 
headache, drowsiness; skin erythema 
(skin redness); liver damage; [potential 
occupational carcinogen] 

Trichloroethene (TCE) Colorless liquid (unless 
dyed blue) with a 
chloroform-like odor. 

OSHA PEL = TWA 
100 ppm, C 200 ppm

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  



 PGG HEALTH AND SAFETY PLAN Page 3 of 5 
Ephrata Landfill, Ephrata, Washington 

 

 

(H&S-FORM.2) JE0714a 

Symptoms  
Irritation eyes, skin; headache, visual 
disturbance, lassitude (weakness, 
exhaustion), dizziness, tremor, 
drowsiness, nausea, vomiting; 
dermatitis; cardiac arrhythmias, 
paresthesia; liver injury; [potential 
occupational carcinogen] 

1,1-Dichloroethene 
 

Colorless liquid or gas 
(above 89°F) with a mild, 
sweet, chloroform-like odor.

OSHA PEL none Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Irritation eyes, skin, throat; dizziness, 
headache, nausea, dyspnea (breathing 
difficulty); liver, kidney disturbance; 
pneumonitis; [potential occupational 
carcinogen] 

cis-1,2-Dichloroethene 
 

No data available No data available No data available 

trans-1,2-Dichloroethene 
 

No data available No data available No data available 

Vinyl Chloride 
 

Colorless gas or liquid 
(below 7°F) with a pleasant 
odor at high 
concentrations. 

OSHA PEL = TWA 1 
ppm, C 5 ppm 

Exposure Routes  
inhalation, skin, and/or eye contact 
(liquid)  

Symptoms  
Lassitude (weakness, exhaustion); 
abdominal pain, gastrointestinal 
bleeding; enlarged liver; pallor or 
cyanosis of extremities; liquid: 
frostbite; [potential occupational 
carcinogen] 

Chloromethane 
 

Colorless gas with a faint, 
sweet odor which is not 
noticeable at dangerous 
concentrations. 

OSHA PEL = TWA 
100 ppm, C 200 ppm

Exposure Routes  
inhalation, skin and/or eye contact 
(liquid)  

Symptoms  
Dizziness, nausea, vomiting; visual 
disturbance, stagger, slurred speech, 
convulsions, coma; liver, kidney 
damage; liquid: frostbite; reproductive, 
teratogenic effects; [potential 
occupational carcinogen] 

Dichloromethane (Methylene 
Chloride) 
 

Colorless liquid with a 
chloroform-like odor. [Note: 
A gas above 104°F.] 

OSHA PEL = TWA 
25 ppm 

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Irritation eyes, skin; lassitude 



 PGG HEALTH AND SAFETY PLAN Page 4 of 5 
Ephrata Landfill, Ephrata, Washington 

 

 

(H&S-FORM.2) JE0714a 

(weakness, exhaustion), drowsiness, 
dizziness; numbness, tingle limbs; 
nausea; [potential occupational 
carcinogen] 

Trichlorofluoromethane 
 

Colorless to water-white, 
nearly odorless liquid or 
gas (above 75°F). 

OSHA PEL = TWA 
1000 ppm 

Exposure Routes  
inhalation, ingestion, skin and/or eye 
contact  

Symptoms  
Incoordination, tremor; dermatitis; 
cardiac arrhythmias, cardiac arrest; 
asphyxia; liquid: frostbite 

1,2-Dichloropropane 
 

Colorless liquid with a 
chloroform-like odor. 
[pesticide] 

OSHA PEL = TWA 
75 ppm 

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Irritation eyes, skin, respiratory 
system; drowsiness, dizziness; liver, 
kidney damage; in animals: central 
nervous system depression; [potential 
occupational carcinogen] 

Benzene 
 

Colorless to light-yellow 
liquid with an aromatic 
odor. [Note: A solid below 
42°F.] 

OSHA PEL = TWA 1 
ppm 

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Irritation eyes, skin, nose, respiratory 
system; dizziness; headache, nausea, 
staggered gait; anorexia, lassitude 
(weakness, exhaustion); dermatitis; 
bone marrow depression; [potential 
occupational carcinogen] 

Toluene 
 

Colorless liquid with a 
sweet, pungent, benzene-
like odor. 

OSHA PEL = TWA 
200 ppm, C 300 ppm

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Irritation eyes, nose; lassitude 
(weakness, exhaustion), confusion, 
euphoria, dizziness, headache; dilated 
pupils, lacrimation (discharge of tears); 
anxiety, muscle fatigue, insomnia; 
paresthesia; dermatitis; liver, kidney 
damage  

Ethyl benzene 
 

Colorless liquid with an 
aromatic odor. 

OSHA PEL = TWA 
100 ppm 

Exposure Routes  
inhalation, ingestion, skin and/or eye 
contact  

Symptoms  
Irritation eyes, skin, mucous 
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membrane; headache; dermatitis; 
narcosis, coma 

Xylene (m, p, o) 
 

Colorless liquid with an 
aromatic odor. 

OSHA PEL = TWA 
100 ppm 

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Irritation eyes, skin, nose, throat; 
dizziness, excitement, drowsiness, 
incoordination, staggering gait; corneal 
vacuolization; anorexia, nausea, 
vomiting, abdominal pain; dermatitis 

1,2-Dichlorobenzene 
 

Colorless to pale-yellow 
liquid with a pleasant, 
aromatic odor. 

OSHA PEL = C 50 
ppm 

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Irritation eyes, nose; liver, kidney 
damage; skin blisters 

1,4-Dichlorobenzene 
 

Colorless or white 
crystalline solid with a 
mothball-like odor. 
[insecticide] 

OSHA PEL = TWA 
75 ppm 

Exposure Routes  
inhalation, skin absorption, ingestion, 
skin and/or eye contact  

Symptoms  
Eye irritation, swelling periorbital 
(situated around the eye); profuse 
rhinitis; headache, anorexia, nausea, 
vomiting; weight loss, jaundice, 
cirrhosis; in animals: liver, kidney 
injury; [potential occupational 
carcinogen] 

Bis(2-ethylhexyl) Phthalate 
 

Colorless, oily liquid with a 
slight odor. 

OSHA PEL = TWA 5 
mg/m3 

Exposure Routes  
inhalation, ingestion, skin and/or eye 
contact  

Symptoms  
Irritation eyes, mucous membrane; in 
animals: liver damage; teratogenic 
effects; [potential occupational 
carcinogen] 

    
    
Hazards of Concern:    
 Heat Stress    Cold Stress      Explosive/Flammable     Oxygen Deficient    
 
 Excessive Noise    Inorganic Chemicals       Organic Chemicals   Other          
 
Describe Potential Environmental Hazards: 
 

Exposure to chemicals of concern.   
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Describe Potential Worker Hazards: 
 
Potential hazards include:   
• Falling and tripping hazards  
• Working adjacent to moving vehicles and heavy equipment 
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ACTIVITY CONSIDERATIONS 

Will site representative be 
present? 

Yes    No    A site representative may not be present after 3 
pm during the period of drilling. 

 

    
Exact location of chemicals: Known   Assumed    Unknown    
     
Identify nearest offsite 
population and describe: 

Residential    Industrial    Rural  Urban  

Site is located in a light industrial area and ~3 miles south of the city of Ephrata. 
 

SAFETY CONSIDERATIONS 

If there is more than one level of hazard, or if there are multiple "sites" within a site, a separate page should be completed to 
show specific safety considerations for each location. 
Site location: 
4002 Road 13 NW, Ephrata, WA 98823 
 
 
Objective of Work at this Location:  To collect soil samples for analysis to investigate possible contamination.  
     
Level of Protection 
Planned: 

C    D      

 
Possible Modifications:  Move out of direct breathing of volatile organics during sampling.  
     
Monitoring Equipment:     
PID    02 Meter  Explosimeter    H2S Meter    Other Visual  
       

Action Levels:     
PID: move away from test pit area into fresh air if PID reading is greater than 5 ppm or background established for the parking lot.  
Explosimeter: move away from test pit area into fresh air if explosimeter reading is greater than 5% by volume LEL. 
H2S Meter: move away from test pit area into fresh air if H2S meter reading is greater than 10 ppm. 
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Type of Personal Protective Equipment to be Used: 
 
NOTE:  ALL PERSONS ON SITE MUST WEAR HARD HATS, SAFETY GLASSES, AND STEEL-TOE BOOTS DURING DRILLING 
or BACKHOE EXCAVATION. 
 

Head:    Hard hat if heavy equipment is onsite 
Foot:     Steel toe boots if heavy equipment is onsite  
Hand:     Chemical resistant gloves (during all soil sampling and drilling) 
Eye/Face:     Eye protection when working near active drill rig. 
Clothing:     Coveralls or appropriate work clothes 
Respiratory:     PID, explosimeter, and H2S monitoring; move out of elevated airspace 
Additional Gear:    Noise protection when noise levels exceed 85 decibels. 

  
Work Party:  
        Name of Personnel Responsibility Level of Protection 
Dawn Chapel Assistant Project Manager Level D 
Jeff Witter Sampler Level D  
Charles Ellingson Project Manager Level D 
   
   
Safe Entry Procedures: WEAR APPROPRIATE PPE  
  
Criteria for Changing 
Protection: 

 

We will change to PPE level C if highly contaminated materials are encountered. For example, if we encounter strong odors and/or 
soils saturated with hazardous liquids. 
Decontamination 
Procedures: 

    

Disposable PPE will be removed at the end of each day and disposed of as nonhazardous waste unless grossly contaminated. 
Work boots in contact with site soils should be brushed off while at the site.  
Work Limitations (time of 
day, conditions, etc.):  

    

 WORK WILL BE LIMITED TO DAYLIGHT HOURS. 
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Locations of Nearest: 
 
 Phone:  A cellular telephone will be used by field personnel.. 
 Running Water Source:  NW corner of landfill near maintenance shop 
 Public Road:  State Route 28 
 Rest Room: NW corner of landfill near maintenance shop 
 

EMERGENCY PLANNING 

Name Contact Person Phone Number 
Local Police:          911 
Local Ambulance:          911 
Local Fire Department: 

  
       911  

Poison Control Center:        911 
Local Hospital:   Columbia Basin 

Hospital 
Hospital Switchboard (509) 754-4631  

Address:  
   

200 Nat 
Washington Way 

 

 Ephrata, WA 
98823 

 

Ecology:    
Project Manager: Charles Ellingson (206) 329-0141 
   
Provide Directions to Nearest Available Medical Facility (attach map): 
Head west out of landfill to Washington State Hwy 28. Turn right and head north on Hwy 28 towards 
Ephrata. Travel 3.1 miles and once In Ephrata, turn right onto 3rd Ave SW. Proceed 0.1 miles and 
continue on Nat. Washington Way for 0.4 miles until you reach the hospital. 
 

Approvals Date Signature 
Sampler:   
Sampler:   
Sampler:   
Site Safety Officer:    
Project Manager:   
 
cc: Project File 

 

 










	AGREED ORDER DE 3810
	Table Of Contents
	I. Introduction
	II. Jurisdiction
	III. Parties Bound
	IV. Definitions
	V. Findings Of Fact
	VI. Ecology Determinations
	VII. Work To Be Performed
	VIII. Terms And Conditions Of Oorder
	A. Public Notices

	B. Remedial Action Costs

	C. Implementation of Remedial Action

	D. Designated Project Coordinators
	E. Performance
	F. Access
	G. Sampling, Data Submittal, and Availability
	H. Public Participation
	I. Retention of Records
	J. Resolution of Disputes
	K. Extension of Schedule
	L. Amendment of Order
	M. Endangerment
	N. Reservation of Rights/No Settlement
	O. Transfer of Interest in Property
	P. Compliance with Applicable Laws
	Q. Indemnification

	IX. Satisfaction Of Order
	X. Enforcement
	Appendicies
	Exhibit A: Landfill Diagram and Legal Description
	Exhibit B: Remedial Investigation Work Plan
	Exhibit C: Interim Remedial Action PlanEphrata Landfill Corrective Action
	Exhibit D: Schedule
	Exhibit E: Required Permits and Applicable Substantive Provisions


	PUBLIC PARTICIPATION PLAN
	Opportunities to Participate
	What is a Public Participation Plan?
	Why Have a Public Participation Plan?
	How Can I Become Involved?
	How Can I Find Out More?
	Background Information
	Steps in the State Cleanup Process

	Public Involvement Opportunities 
	How Can You Be Sure Your Concerns Are Heard? 
	Will Technical Assistance Be Provided for Review of Documents? 
	Is There a Process for Appeal? 
	Can This Plan Be Amended?

	Appendicies
	Appendix A – Site Map
	Appendix B - Model Toxics Control Act
	Appendix C – Mailing List
	Appendix D – Glossary of Terms


	QUALITY ASSURANCE PROJECT PLAN (QAPP) - EXPLORATION
	1.  Introduction 
	2. Project Organization and Management 
	2.1 PROJECT ORGANIZATION 
	2.2 PROBLEM DEFINITION/BACKGROUND 
	2.3 TASK DESCRIPTION 
	2.4 SPECIAL TRAINING AND CERTIFICATION 
	2.5 SAMPLING DOCUMENTATION AND RECORDS 
	2.5.1 Field Logs and Forms 
	2.5.2 Photographs 

	2.6 REPORTING 

	3. Data Generation and Acquistion 
	3.1 SAMPLING PROCESS DESIGN 
	3.2 SAMPLING METHODS AND PROCEDURES 
	3.2.1 Drum Content Sampling 
	3.2.2 Sampling Containers, Preservation, and Holding Times 
	3.2.3 Decontamination Procedures 
	3.2.4 Investigation-Derived Waste 

	3.3 SAMPLE HANDLING AND CUSTODY 
	3.3.1 Sample Identification and Labeling 
	3.3.2 Sample Storage, Packing, and Transportation 
	3.3.3 Sample Custody 

	3.4 ANALYTICAL METHODS 
	3.4.1 Field Data 
	3.4.2 Laboratory Data 


	4. Data Review
	5. References
	Appendicies
	APPENDIX A  
	APPENDIX B  


	SAMPLING ANALYSIS AND QAPP - RI TASKS 3 AND 4
	Appendicies


	SAMPLING ANALYSIS AND QAPP - RI TASK 6
	Appendicies
	Appendix A - Well Logs
	Appendix B - Sampling Forms
	Appendix C - ARI Quality Assurance Manual


	PACIFIC GROUNDWATER GROUP - HEALTH AND SAFETY PLAN

	OMDNNCAHNMCIAIPMGLBGHKGJMMOPFGCH: 
	form1: 
	x: 
	f1: 0
	f2: 
	f3: 
	f4: dDw2OTc3ODA5ODI7dDw7bDxpPDA+O2k8ND47PjtsPHQ8cDxwPGw8V2lkdGg7XyFTQjs+O2w8MTw3NjBweD47aTwyNTY+Oz4+Oz47Oz47dDw7bDxpPDE+O2k8Mz47PjtsPHQ8cDxwPGw8VmlzaWJsZTs+O2w8bzxmPjs+Pjs+Ozs+O3Q8cDxsPFRleHQ7PjtsPFw8aDJcPkNoYXB0ZXIgNzAuMTA1RCBSQ1dcPC9oMlw+XDxoMVw+SGF6YXJkb3VzIHdhc3RlIGNsZWFudXAgIOKAlCAgbW9kZWwgdG94aWNzIGNvbnRyb2wgYWN0XDwvaDFcPjs+Pjs7Pjs+Pjs+PjtsPHByaW50X2NoaztwcmludF9jaGs7Pj77iw0l2EOhntQA3ej0fenehE4XIA==





